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FND RESULTS OF TREATMENT OF MALIGNANT 
LESIONS OF THE NASOPHARYNX 


GORDON B. NEW, M.D. 
AND 
WALTER STEVENSON, M.D. 
Fellow in Otology and Rhinology, Mayo Foundation 
ROCHESTER, MINN. 


In most reports on the treatment of malignant tumors of the nasopharynx 
it is stated that the results are poor, and from some it would seem that little 
benefit is obtained from any form of treatment. Furstenberg,’ in reporting 40 
cases of malignant tumors of the nasopharynx, concluded “that treatment is exceed- 
ingly futile and the prognosis hopelessly discouraging.” Other authors have 
recorded more optimistic results. In 1922 one of us (New *) described the syndrome 
that these tumors present and later reported the pathologic and neurologic 
aspects of the lesions ; so this discussion will deal only with the results of treatment. 

In order to determine the end results of i>« treatment of malignant tumors of 
the nasopharynx, a review of the history and microscopic pathology and a fol- 
low-up study of the patients treated prior to 1937 have been made. In all, 271 
patients suffering from malignant lesions of the nasopharynx received treatment. 
Biopsy was made in all cases and revealed evidence of a malignant process except 
in 37 cases. In these 37 cases there was a definife clinical picture of malignant 
disease, but one biopsy did not reveal the malignant cells. However, the subse- 
quent course of the disease confirmed the clinical diagnosis. Only the tumors 
originating in the nasopharynx are considered in this study. The extrinsic tumors 
are not included. This distinction is adhered to as closely as possible. Most of 
the malignant tumors of the nasopharynx are epitheliomas, and usually high grade 
squamous cell epitheliomas grade 4 (Broders’ method), which, fortunately, are 
radiosensitive. Table 1 shows the types of lesions present in the entire series. 
The epitheliomas usually appear as ulcerated lesions, frequently in Rosenmiiller’s 
fossa, while the lymphosarcomas are large, bulky tumors. Table 2 shows the 
age and sex of the patients. The youngest patient was 4 years and the oldest 80 
years of age. The average age of all the patients treated was 43.3 years. Almost two 
thirds of the treated patients were in the age group from 30 to 59 years. 

We treated these patients by irradiation, as we felt that this was the only 
therapy that offered the patient any permanent benefit. Such procedures as dia- 
thermy and cautery are not indicated. We introduced radium directly into the 
nasopharynx and applied roentgen or radium radiation externally. The radium 


From the Section on Laryngology, Oral and Plastic Surgery, the Mayo Clinic (Dr. New). 
1. Furstenberg, A. C.: Malignant Neoplasms of the Nasopharynx, Surg., Gynec. & Obst. 


66: 400-404 (Feb. 15) 1938. 
2. New, G. B.: Syndrome of Malignant Tumors of the Nasopharynx, J. A. M. A. 79: 


10-13 (July 1) 1922. 
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was introduced into the nasopharynx by means of a lead T applicator. The crog; 
piece of the T, in the form of a trough, carried the radium directly against the 
tumor. In all cases, in addition, external irradiation by means of radium or roentgen 
rays was employed. 

Fractional doses of roentgen rays were used in some cases. The patients returned 
every six weeks or two months for observation, and further therapy, directed 
into the nasopharynx or given externally, was carried out as indicated. Neurologic 


TasL_e 1.—Types of Malignant Lesions of the Nasopharynx 








Number Percentage Percentage 
of 


of °o 
Lesion Patients Group Tota! Series 
Squamous cell carcinoma 
SP Us hate i wb 00600 600 069 Ske gbene wees 62 Tea ben Clete hake 5 2.7 
GR a soho bic nc vabedsise ii vedecGiptadesaeepeetasebantaaes 29 15.8 
a ond obi thd phan dso aks OA tees oak ees 148 80.4 
SN oi os os ou cy ease dahnnadiaabnsedrctbelebdebuldendns ce zZ 1.1 
Dice dda jie sun «po wah en 0s bed See Meeeeneen Hebe aes ees 184 67.8 
I Ss oi onc nce ky vnc cccnphihe eds cs ctadhndes (vkbeka bess 2 6 
Adenocarcinoma, mixed type.........00cccssccccccccccccscsscccbec 5 71.4 
Total number with adenocarcinoma......................00+ 7 2.6 
INI, ok cigas oa 0 ape auegues ks bes aea ee maaan owdank sis des 37 86.1 
Pes 6.5. 54.4.5 cron eva cv acboscvencsavkeMeeaaen tered Capea. 3 7.0 
CID sii ies ic ness suv de nce bek< a qsekeeeends manehsiscus 1 2.3 
EPID. 5h 50 ho 54 b5 Fe oc sda nbdeagedusccs Reeeebameeiceans 1 23 
EESURMIOAROOTONOUIAS «iv: k a a. 0s 0:0 Fok cd.d saan cnn a sdeaeeala 1 2.3 
Total number with sarcoma@,.............0.:cccccceeceeeseeees 43 15.9 
No positive evidence at biopsy..................ccceceeceecteesces 37 13.7 
Total number with malignant growths......................; 271 100 





TasL_e 2.—Malignant Lesions of the Nasopharynx Classified on Basis of Age and Sex 








Age Number of Patients Percentage 
ee IE ov 0:. ac on 2naticans tenonied A wenuhelssieoka 8 29 
CNIS <node vie subuacpuntaseeauh 0 Melaenoee a ; 27 10.0 
POS ov'dccccccnctsbscddecdseuds vie eo EN a a 26 9.6 
SPY POTEET eRe SPIE Oe 87 13.7 
PINs sail ds ons Saesin\ vec ba dsukd sca tei ashes ‘ 61 22.5 
PP DS ince c dn vb etd 5 aesks santa acs abe hce 73 26.9 
RR PRS Te ke ee ams 8 So 33 12.2 
Ras 0.6.5 bs pke anda ven shaee ck ckeamaeeae ss 6 2.2 
MD 6 ER creek Redes «depen si Lon ebentae ates 271 100 

PMENO Ss 0. sine 68 wien) oiav saa abeindetuabehs wees 43.3 yr. 

ii aire dusicg b.a-o's ou nba 4 so onaand ks sanaiiaeh es 206 76.0 
aac kc dds cc Teed bk vans bi daphaaeaeeiedee 65 24.0 





examination was made as indicated. Symptomatic relief following treatment by 
irradiation was sometimes striking. The pain and headache were much better, or 
sometimes entirely cleared up. Double vision, due to palsy of the sixth nerve. 
might be eliminated. Deafness from obstruction of the eustachian tube by pressure 
of the tumor might clear up. Lymph nodes of the neck were often reduced in size. 
so that the patient was much better and more comfortable, at least for a time. In 
several cases roentgenograms of the sella showed destruction of the posterior 
clinoid processes from extension of the tumor (fig. 1 a). After treatment regenera- 
tion of the bone occurred in a remarkable fashion (fig. 1b). 
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Fig. 1—(a) Destruction of the sella and posterior clinoid processes by malignant tumor 
of the nasopharynx grade 4; (b) appearance seven months after irradiation. Regeneration of 
tle bone may be seen. 
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Total malignancy: Years after treatment 
Patients treated 234 234 234 220 
Patients traced 231 230 230 215 149 





_ Fig. 2—Percentage survivals of patients who had malignant lesions of the nasopharynx. 
Values for sarcoma, squamous cell carcinoma and all malignant lesions arc compared. 
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Fig. 3.—Percentage survivals of patients who had squamous cell carcinoma of the naso- 
pharynx. Values for patients without palpable lymph nodes and for those with palpable lymph 
nodes are compared. 
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Fig. 4.—Percentage survivals of patients who had squamous cell carcinoma of the naso- 
pharynx. Values for males and females are compared. 
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Figures 2, 3 and 4 show the results of treatment of 234 of these patients in 
whom biopsy gave positive evidence of malignant growth prior to 1937. Figure 
2 shows that of the patients who had sarcoma, 26.8 per cent were alive five years 
after treatment, and of patients who had squamous cell epithelioma, 8.9 per cent 
were alive. Of the total number of patients who had malignant lesions, 13 per cent 
were living after five years. Figure 3 shows that about twice as many patients 
with squamous cell carcinoma were alive in the group without involvement of the 
lymph nodes at the time of the treatment as in the group with such involvement. 


TaBLeE 3.—Five and Ten Year Survival Rates of Patients with Malignant Lesions 
of the Nasopharynx Without Palpable Nodes 








Survival Five Survival Ten 
Years or More Years of More 


After Treatment After Treatment 
Total Number ~~ TotalNumber - —— 


of Patients * ‘ Pereentage of Patients * Percentage 
——_ of Patients ——_—_—~-_.. of Patients 
Treated Traced Number Traced Treated Traced Number Traced 


8 50.0 8 138 5 38.5 
14 1 7.1 








Sarcoma 16 
Carcinoma. $2 Fi) 15.6 16 





*Value as of Jan. 1, 1942. The five year group comprises the patients treated five or more years prior 
to the time of inquiry, that is, in 1936 or earlier; the ten year group comprises the patients treated in 1931 


or earlier. 


In other words, 15.6 per cent of the patients with squamous cell carcinoma who 
did not have palpable lymph nodes and 7.4 per cent of the patients who had palpable 
lymph nodes were alive five years after treatment. This emphasizes the fact that 
the earlier such patients are treated the better the prognosis. Table 3 shows the 
survival rates at the end of five and ten years, according to the lesion, for patients 
without palpable lymph nodes. Figure 4 shows the distribution of squamous cell 
carcinoma according to sex. 


The Mayo Clinic. 
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PERITONSILLITIS AND PERITONSILLAR ABSCESS 


WITH SPECIAL REFERENCE TO TREATMENT WITH THE SULFONAMIDE 
COMPOUNDS 


BERTRAM CAPUS, M.D. 
NEW YORK 


A review of the literature on peritonsillar abscess and peritonsillitis does not 
impress one with the adequacy of present day therapy. Not until one has been 
confronted with several patients in quick succession for whom the results of incision 
and drainage are unsatisfactory, as I have been, does one realize how unsatisfac- 
tory the accepted form of therapy is. Only when incision and drainage result 
in the successful evacuation of an abscess, with the great relief that occurs shortly 
thereafter, is one justified in inflicting the pain and discomfort resulting therefrom 
on the patient. 

Much has been written on the improvement and modification of the surgical 
approach to this problem, but the new methods have not been universally accepted. 
Despite the introduction of the sulfonamide compounds in 1937, little mention has 
been made of their use in the treatment of peritonsillar abscess and peritonsillitis, 
certainly not enough from which to draw full conclusions. 

This study was begun with the aim of adding information on this subject. 


METHODS OF STUDY 


During 1940, 1941 and the early part of 1942, the sulfonamide compounds were used in treat- 
ment in 33 successive unselected cases of peritonsillitis and peritonsillar abscess. In the first 
10 cases sulfanilamide was employed; in the following.19 cases, sulfathiazole (2-[paraamino- 
benzenesulfonamido]-thiazole), and in the last 4 cases, sulfadiazine (2-[paraaminobenzene- 
sulfonamido]-pyrimidine). In all the cases the following regimen was observed: 

1. A careful history of all the symptoms and of the onset of sore throat was obtained. The 
date of the appearance of trismus was noted; with the appearance of this symptom the peritonsil- 
litis was considered to have begun. 

2. A careful physical examination was performed. 

3. Material taken from the involved tonsil was cultured. 

4. In each of the successive unselected cases the same regimen was observed, consisting in 
the administration of a sulfonamide drug in a dose of 1% grains (0.097 Gm.) per pound 
(0.5 Kg.) of body weight for the first twenty-four hours, with a maximum dose on the first 
day of 150 grains (9.75 Gm.) and subsequent reduction to a maximum of 90 grains (5.85 Gm.) 
daily. Hourly irrigations of the throat with a hot saline solution were ordered. No anti- 
pyretics were used. Sedation was limited to the use of codeine, and only when the pain 
was severe. 

5. Incision and drainage were performed in all cases in which rupture threatened, and 
cultures were made of material taken from the abscess. In those cases in which rupture 
occurred spontaneously, cultures were made of material taken from the abscess cavity. 

6. The periods required for subjective relief and full recovery were carefully noted. Al! 
complications were recorded. 

After the first 10 cases in which sulfanilamide was employed, with slightly poorer results 
than those obtained by other workers, careful thought was given to the data obtained in these 
cases in a search for the cause of these poor results. A lead was given by the results of culture 
of material from the abscess in cases in which an incision was made or the abscess ruptured. 


Thesis ‘submitted in partial fulfilment of the requirements for the degree of Master of 
— Sciences in Otolaryngology, New York Medical College and Flower Hospital, June |, 
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To confirm or disaffirm these bacteriologic results, 40 cases were studied in which treatment 
was carried out at the Metropolitan Hospital in the past five years by incision and drainage 
without chemotherapy. 


INCIDENCE 


The time of most common occurrence of this disease is during the epidemic 
waves of infection of the upper respiratory tract. In Salingre’s* series of cases 
the ages ranged from 3 to 48 years. The greatest incidence was between the ages 
of 20 and 32 years. Males and females were about equally affected. Seven 
patients had previous attacks of peritonsillar abscess. 


ETIOLOGIC FACTORS 


Chronic tonsillitis with superimposed acute tonsillitis is the commonest cause 
of peritonsillitis and peritonsillar abscess. Krainz* explained the tendency to 
formation of peritonsillar abscess on a pathologic basis. He expressed the belief 
that abscess formation is the result of chronic disease of the tonsil, which causes 
proliferation of fibrous tissue with replacement of tonsillar tissue. This makes it 
impossible for the crypts to empty themselves in the normal manner during deglu- 
tition. Chronic tonsillitis without a preceding attack of acute tonsillitis cccasion- 
ally results in peritonsillar abscess. Acute tonsillitis occasionally results in 
peritonsillitis without previous chronic changes in the tonsil. This usually occurs in 
children. Another, but uncommon, cause of peritonsillar abscess is dental infec- 
tion. Most such abscesses are believed to begin as a submaxillary infection, which 
spreads to the tonsillar space. Of Salingre’s* series of 54 cases, acute sore throat 
prior to the development of the symptoms of peritonsillar abscess was present in 
39; in the remainder it was not noted. 


BACTERIOLOGIC AGENTS 


The commonly accepted etiologic agent is a beta hemolytic streptococcus. 
Hubert and Leroux ® stated that in over 90 per cent of their cases a pure culture 
of beta hemolytic streptococcus was recovered. In the present series I have not 
found this to be true. In 70 per cent of the cases the etiologic agent was a mixed 
infection, in which Streptococcus haemolyticus and Staphylococcus aureus were 
the commonest organisms. Pure cultures of the streptococcus were rare. Often 
three or four organisms were cultured from an abscess, among which were the 
pneumococcus, Vincent’s fusiform bacillus and Bacillus proteus. 

A detailed bacteriologic report will be given later in this article. 


PATHOLOGIC FEATURES 


With the onset of an episode of acute tonsillitis, the disease attacks the crypts 
rather than the surface epithelium, resulting in loss of the lacunar epithelium and 
coagulation necrosis of the lymphoid tissue about the crypt. This causes inflam- 
matory edema, which tends to obstruct the openings of the crypts and results in 
small abscesses. When these necrotic foci remain near the surface of the tonsil, 
they tend to break toward the surface; in other cases the abscesses are deeper and 
tend to break into the fibrous tissue surrounding the tonsil. When chronic dis- 


1. Salingre, E.: Erfahrungen iiber die Tonsillectomie bei Peritonsillarabscess und septischer 
Tonsillitis, Acta oto-laryng. 26:734, 1938. 
2. Krainz, W.: Chronische Tonsillitis und Peritonsillarabszess, Wien. klin. Wechnschr. 
50:737 (May) 1937. 
_ 3. Hubert, C., and Leroux, M.: Les composés di-azoiques dans le traitment des abcés 
périamygdaliens, Oto-rhino-laryng. internat. 21:137 (March) 1937. 
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ease of the tonsil exists in addition to the acute disease, the tendency to abscess 
formation is much greater. 

Since the superior tonsillar crypt lies much closer to the fibrous tissue capsule 
than the other crypts, it is reasonable to expect that most abscesses will originate 
here and point in the supratonsillar space. However, the origin may be in any 
tonsillar crypt, and so a peritonsillar abscess may be located in any part of the 
fibrous tissue about the tonsil. It is in cases of such abscesses that incision js 
most frequently unsuccessful and complications ensue. Brighton * called periton- 
sillar abscess of such origin the posterior type. 

Edema of the soft palate and uvula is usually present and results from block- 
age of the venous return. Trismus is due to inflammatory infiltration of the 
pterygoid muscles, which lie in close proximity to the tonsillar fossa. Dysphagia 
is due to infiltration of the superior constrictor muscle, which forms part of the 
lateral wall of the tonsillar bed. 

The complication of jugular venous thrombosis is easily explained by the 
spread of small thrombi from the veins draining the tonsil, and the complication 
of pharyngomaxillary abscess is the result of an abscess breaking through the 
superior constrictor muscle directly into this space. 

Kernan ° reported the following complications in a series of 320 cases: 


Complication No. of Cases 
aS Fat eG alata GE iy NE ns 1 Sing oh POR cp Ree ree 6 
pea Wee 5 aS a a ROI 15 
Gatiiitio of thik wheel nisin a es ae Bee A as hedciens oe 88 
Nae MN 8 oa ig a cay ds ma hig gies owen win Nia 8 ad 6 
PA Vso hu 8a ek a hy Me AEE io Boa A ein 2 
UND a. s 5 aang a Dena ewe tev Bede dsdcs papevicer cs 5 
PS CO i te Ne oe bu pin’ 0 0 4 
Aeceas. CF The POT a ee aaa a Nh eas vekc cece 1] 

DIAGNOSIS 


The diagnosis of this entity is generally made as soon as one sees and talks 
to the patient. The cardinal symptom is trismus. A history of preceding acute 
tonsillitis is frequently obtained. The acute infection is followed in several days 
by the onset of trismus and severe difficulty in swallowing. The pain on swallow- 
ing is frequently referred to the ear. The patient has an anxious look; there are a 
nasal twang to the voice and a fetid odor from the mouth. Many persons are 
extremely toxic, as a result of the combined fever, dehydration, sleeplessness and 
severe pain. 

It is extremely difficult to examine the throat because of the trismus. The 
involved tonsil is pushed toward the midline, and its mucosa is reddened and 
edematous. The tonsil itself is usually hidden behind the edematous pillars. The 
soft palate and the uvula are often edematous. In some cases the edema extends 
downward toward the larynx, causing dyspnea. Palpation usually reveals a firm 
swelling, unless fluctuation has developed. Chills are not uncommon during the 
disease. In a good number of cases there is evidence of focal nephritis, with 
albumin, casts and red blood cells in the urine. Pronounced leukocytosis is 
present ; the sedimentation rate is very rapid; and the temperature is usually high, 
ranging from 99 to 105 F. 

In many cases it is impossible to make the differential diagnosis between peti- 
tonsillitis and peritonsillar abscess, except when an abscess is definitely pointing 


4. Brighton, G. R.: Peritonsillar Abscess, S. Clin. North America 20:557 (April) 1940. 
5. Kernan, J. D.: Infections of the Mouth, Pharynx and Upper Respiratory Tract, Bull. 
New York Acad. Med. 17:674 (Sept.) 1941. 
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and ready for spontaneous rupture or for incision, or when aspiration reveals pus. 

However, even aspiration and incision often fail to reveal an abscess that is present. 
In a review of the subject Kernan ® stated: 

Things, however, may not turn out so well. The surgeon may make several incisions without 


fnding the abscess. The tonsil may continue to protrude into the throat; pain and dysphagia 
may continue, and a swelling appear in the neck. 


Kernan ® ascribed most of these failures to a break into the pterygomandibular 
space. However, this is probably not true, since in many cases of this kind I have 
seen spontaneous rupture in twenty-four to forty-eight hours after the incision, 
with prompt recovery of the patient. 


TREATMENT 


The method of treatment which at present meets with the greatest approval 
is conservative therapy until fluctuation is believed to be present, when incision 
and drainage of the abscess are performed. This conservative therapy consists of 
irrigations with hot solutions and sedation for pain. Chemotherapy is not used 
in this method. Unfortunately, it is frequently impossible to determine accurately 
the presence of fluctuation, owing to the marked edema and trismus, which limit 
the scope of careful examination. In cases of extreme toxicity in which such 
doubt exists incision is usually made in the hope of relieving the patient. This is at 
best a harrowing and painful procedure, which can be justified only if the abscess is 
located and drained. “Things, however, may not turn out so well. The surgeon 
may make several incisions without finding the abscess.” ° 

In addition, no form of local anesthesia is effective in allaying the pain, and 
the use of general anesthesia is fraught with many dangers. Schroeder * reported 
92 cases in which incision and drainage only were employed and 56 cases in which 
further surgical treatment was necessary. Of the latter, repeated incision and 
drainage yielded no pus and the temperature remained elevated in 15 cases, edema 
of the larynx developed in 11 cases, parapharyngeal abscess in 17 cases, thrombosis 
of the internal jugular vein in 2 cases and nephritis in 13 cases. 

Kernan’s * figures are somewhat better, but since they represent a composite 
picture for various forms of treatment, one cannot draw any conclusions. 

In 1911, Winckler* introduced unilateral total tonsillectomy in the treatment 
of peritonsillar abscess, in an effort to overcome the obvious shortcomings of 
incision and drainage. Salingre’* reported 54 cases in which this operation was 
carried out under local dnesthesia, with the use of posterior palatine block and 
infiltration at the base of the tonsil. Of the 54 cases in which the operation was 
performed, abscess was discovered in only 44, a percentage of 18.5 in which the 
surgical procedure was not justified. A drop in the temperature usually occurred 
in twenty-four hours, but in some cases the temperature remained elevated for 
three to four days. Blashki*® even advised removal of the opposite tonsil, believ- 
ing it to be an innocuous procedure. He had 1 fatality in his series of 13 cases. 
Klose® advised the same procedure, justifying himself in the concealed abscesses 
on the opposite side. Brighton‘ advised incision through the anterior pillar 





6. Schroeder, R.: Some Remarks on the Surgical Treatment of Peritonsillar Inflamma- 
tions, J. Laryng. & Otol. 51:574 (Sept.) 1936. 

7. Winckler, E.: Ueber Therapie der phlegmonésen Entziindungen des Waldeyerschen 
Ringes, Deutsche med. Wchnschr. $7:2139, 1911. 

a Blashki, E. P.: Tonsillectomy 4 Chaud in Quinsy, M. J. Australia 2:936 (Dec. 23) 


9. Klose, W.: Ueber die getarnten Paratonsillarabscess, Arch.’ f. Ohren-, Nasen- u. Kehl- 
kopfh. 145:298, 1938. 
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for the anterior type of abscess, and for the posterior type tonsillectomy on one 
side if incision was unsuccessful. In 4 cases in which he did a unilateral tonsj. 
lectomy recovery followed in two to five days. 

In 1937, with the introduction of sulfanilamide, this drug was tried in the treat. 
ment of peritonsillar abscess, on the basis that such an abscess was generally due 
to infection with the hemolytic streptococcus. The first report was made by Hubert 
and Leroux * from France in 1937. They used the drug in 22 cases, in 16 o 
which the process went on to resolution and in 6 of which the abscess had to be 
incised. They stated that in over 90 per cent of their cases material taken by 
aspiration yielded a pure culture of hemolytic streptococcus. The period for 
recovery varied from four to nine days. They concluded that if the drug is given 
early, resorption occurs, but that every formed abscess must be incised. Long 
and Bliss *° were the first in this country to treat and report cures of periton- 
sillar abscess with sulfanilamide. They reported 5 cases of such an abscess due 
to the hemolytic streptococcus in which resorption occurred. Their report was 
meager, and case histories were lacking. Not until 1939 was there another report 
on this type of treatment. Sonnenschein * reported 2 cases in which he employed 
this therapy; in 1 there was resorption, and in the other spontaneous rupture 
occurred. The largest group of cases was recorded by Kernan, who carried out 
treatment with sulfanilamide in 32 cases and obtained resorption in 25; in the 
remainder the abscess was incised. In this paper there are no case reports, 
with details of treatment. Isolated cases have been recorded by others. Deer- 
ing and Brennemann** reported 3 cases of peritonsillar abscess and 10 cases 
of retrotonsillar abscess, in 6 of which the abscess failed to resolve with 
sulfanilamide. 

There are no reports on the treatment of peritonsillitis and peritonsillar abscess 
with sulfathiazole and sulfadiazine. 


RESULTS OF STUDY 


A brief summary of my study of the treatment of peritonsillitis and peri- 
tonsillar abscess in 33 cases follows. 

Incidence.—The ages ranged from 3 to 53 years, the greater number of cases 
occurring in the 20 to 28 year range. Males greatly outnumbered females. 
In 3 cases there had been previous attacks. of peritonsillar abscess. 


Etiologic Factors.—In 28 cases acute tonsillitis was superimposed on chronic 
tonsillitis as the precipitating factor. In 2 cases peritonsillar abscess developed, 
with no history of an acute sore throat, but chronic tonsillitis was present. In 
only 1 case did the disease begin with acute tonsillitis with no evidence of chronic 
tonsillitis. In 1 other case a peritonsillar abscess developed as a result of dental 
infection caused by injection into the peritonsillar tissue during extraction of a 
lower third molar. 

Bacteriologic Agents.—After a study of the results in 10 cases in which 
sulfanilamide was used with less favorable effects than by other workers, it was 
deemed wise to investigate further the etiologic agent in peritonsillar infection. 
It was fully realized that the use of sulfanilamide might affect the reports of 
cultures of material obtained from the abscesses either by killing the streptococci 


10. Long, P. H., and Bliss, E. A.: Para-aminobenzenesulfonamide and Its Derivatives, 
Arch. Surg. 34:351 (Feb.) 1937. 

11. Sonnenschein, B.: Résumé of Sulphanilamide Treatment of Peritonsillar Abscess, [Ili- 
nois M. J. 75:450 (May) 1939. 

12. Deering, W., and Brennemann, J.: Acute Abscess of the Throat in Childhood, J. A. 
M. A. 118:1171 (April 4) 1942. 
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or by making them unculturable. Therefore, 40 cases of peritonsillar abscess 
at the Metropolitan Hospital during the past five years in which treatment was 
by incision without the use of sulfailamide were investigated. 

Results of Cultuwre—After Treatment by Incision Without Sulfanilamide 
(40 cases): 1. In 28 cases, or 70 per cent, there were mixed infections, con- 
sisting of at least two organisms. 

2. In 20 of the 28 cases of mixed infection the abscess was due to the combi- 
nation of Str. haemolyticus and Staph. aureus, either alone or with other organ- 
isms. In the remaining 8 cases of mixed infection the abscess was due to a 
combination of either the hemolytic streptococcus or the staphylococcus with the 
pneumococcus, Vincent’s fusiform bacillus, diphtheroids or B. proteus. 

3. Pure cultures of streptococci were obtained in 5 cases, and pure cultures 
of staphylococci in 7 cases. 

4. Str. haemolyticus was present in 28 of the 40 cases. 

5. Staph. aureus was present in 35 of the 40 cases. 

6. The other organisms observed in the cultures, in order of descending fre- 
quency, were the pneumococcus, the fusiform bacillus, diphtheroids and B. proteus, 
but these never occurred in pure culture. 

After Treatment with Sulfanilamide (10 cases): Culture of material from 
abscess (8 cases): 1. In 6 of the 8 cases there was a mixed infection. 

2. In 4 of these 6 cases there was a combination of staphylococci and strepto- 
cocci alone or with other organisms. Of the remaining 2 cases, a combination 
of Staph. aureus and Pneumococcus was present in 1 and of Staph. aureus and 
B. proteus in the other. 

3. A pure culture of streptococci was obtained in 1 case, and a pure culture of 
staphylococci, in another. 

4. Staph. aureus was present in 7 of the 8 cases. 

5. Str. haemolyticus was present in 5 of the 8 cases. 

6. The other organisms present were Vincent’s fusiform bacillus, in 2 instances ; 
the pneumococcus, in 1 instance, and B. proteus, in 1 instance. These organisms 
were never isolated in pure culture. 

7. In the 3 cases in which there were recurrences both Str. haemolyticus and 
Staph. aureus were present. In 2 of these cases the Vincent’s organism was 
also isolated. 

Culture of Material from Tonsil (2 cases): 1. No mixed infection was present. 

2. A pure culture of Staph. aureus was obtained in 1 case, and a pure cuiture 
of Str. haemolyticus, in the other. 

After Treatment with Sulfathiazole (19 cases): Cultures of material from 
abscess (10 cases): 1. In 6 of the 10 cases there was a mixed infection. 

2. In 5 of these 6 cases there was a combination of staphylococci and strepto- 
cocci alone or with other organisms. 

3. Pure cultures of staphylococci were obtained in 3 cases and of streptococci 
in 1 case. 

4. Str. haemolyticus was present in 6 cases. 

5. Staph. aureus was present in 7 cases. 

6. The other organisms present were Vincent’s fusiform bacillus, in 3 instances ; 
the pneumococcus, in 1 instance, and diphtheroids, in 1 instance. 
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Culture of Material from Tonsil (9 cases): 1. In 6 of the 19 cases there was 
mixed infection. 

2. In 4 of the 6 cases there was a combination of staphylococci and strepto- 
cocci alone or with other organisms. 

3. Pure cultures of Staph. aureus were obtained in 3 cases; there were no 
pure cultures of Str. haemolyticus. 

4. Str. haemolyticus was present in 4 cases. 

5. Staph. aureus was present in 4 cases. 

6. The other organism present was the pneumococcus, in 3 cases, but never 
in pure culture. 

After Treatment with Sulfadiazine (4 cases): 1. Culture in 1 case with 
abscess formation yielded a pure growth of Str. haemolyticus. 

2. Culture of material from the tonsil in 3 cases revealed a pure growth of 
Str. haemolyticus in 1 case and of Staph. aureus in 2 cases. 

Analysis of Symptoms in Thirty-Three Cases in Which Sulfonamide Com. 
pounds Were Employed.—The following tabulation shows the frequency of occur- 
rence of each of the symptoms in this series of cases: 


Symptom No. of Cases - Symptom No. of Cases 


Cervical adenitis Focal nephritis 


The temperature range was 99 to 105 F. The sedimentation rate was always 
considerably elevated. The white blood cell count ranged from 7,000 to 35,000, 
with a mean of 18,000, per cubic millimeter. 

Results of Treatment—Treatment with Sulfanilamide (10 cases): Of the 
10 cases in which this drug was employed, spontaneous resolution occurred in 5, 
and the condition progressed to abscess formation in 5. 

The length of time required for spontaneous resolution ranged from five to 
nine days. In 3 of the 5 cases in which resolution took place, there was recur- 
rence within three, four and six days respectively after discontinuation of the 
drug. Of the 5 cases in which the condition progressed to abscess formation, 
incision was required in 2, and spontaneous rupture occurred in 3. 

The temperature range was 99 to 105 F. The sedimentation rate was always 
considerably elevated. The white blood cell count ranged from 7,000 to 35,000, 
with a mean of 18,000, per cubic millimeter. 

The average length of time before the patients were subjectively well was 
four and one-fifth days. The average length of time before full recovery was 
eight and one-fifth days. 

In none of the cases in which rupture occurred or incision was required was 
further surgical intervention necessary. 

Treatment with Sulfathiazole (19 cases): Of the 19 cases in which this 
drug was employed, spontaneous resolution occurred in 9, and the condition 
progressed to abscess formation in 10. 

The length of time required for spontaneous resolution ranged from four to 
seven days. In 2 of the 9 cases in which resolution took place, recurrence followed 
within seven days the discontinuation of the drug. In these 2 cases treatment 
had been discontinued before full regression had taken place because of the 
patient’s refusal to continue taking the drug. In 1 of these cases drug therapy 
was reinstituted and resulted in permanent resorption. 
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Of the 10 cases in which the condition progressed to abscess formation, 
incision was required in 2, and spontaneous rupture occurred in 8. 

The average length of time before the patient was subjectively well was one 
and eleven-nineteenths days. The average length of time before full recovery 
occurred was six and fifteen-nineteenths days ; if recurrences are omitted, the period 
was five and nine-seventeenths days. The longest period required for subjective 
relief was six days, in an isolated case in which the patient failed to respond to 
therapy. 

Treatment with Sulfadiazine (4 cases}: The results of treatment with this 
drug were similar to those obtained with sulfathiazole. In 3 of the 4 cases the 
abscess underwent spontaneous resolution, and in 1 it ruptured spontaneously. 
In all these cases subjective relief was obtained in twenty-four to forty-eight hours. 

The average length of illness before treatment in the 33 cases in which chemo- 
therapy was employed was three and one-thirteenth days for cases in which 
resorption occurred and two and nine-tenths days for cases in which the condition 
progressed to abscess formation. 


Results of Bacteriologic Study in Fifty-Eight Cases of Abscess Formation 








8 Oases in Which 10 Cases in Which 
40 Cases in Which Sulfanilamide Sulfathiazole Total (58) 
No Drug Was Used Was Given Was Given Cases 


Per Cent eo No. Per Cent % No. Per Cent No. Per Cent 


hin 





Mixed infection 70 6 75 6 60 40 
Streptococcus and 
55.0 50 5 50 31 


25 1 10 9 


30 25 40 18 
Stapb. aureus. 17.5 30 ll 


~ 


Str. haemolyticus 12.5 10 7 
Other organisms 0 0 0 


Occurrence of 
87.5 ’ 70 49 
70.0 5 . 60 39 





Complications in the ‘Thirty-Three Cases in Which a Sulfonamide Drug Was 
Used: Other than recurrences, the complications were solely of a chemothera- 
peutic nature. In 3 cases in which sulfathiazole was given a drug eruption 
developed, which promptly subsided with discontinuation of the drug. In 1 case 
in which sulfathiazole was employed a drug fever was manifested in addition to 
the eruption. In 1 case in which sulfanilamide was given angular conjunctivitis 
developed, which subsided promptly on discontinuation of the drug. No compli- 
cations occurred with the use of sulfadiazine. 


COMMENT 


Analysis of the results of this study lead me to believe that peritonsillitis and 
peritonsillar abscess are due principally to a mixed infection, rather than to the 
beta hemolytic streptococcus. The commonest type of mixed infection was that 
due to combination of the beta hemolytic streptococcus and Staph. aureus alone 
or with other organisms. The accompanying table gives a complete summary of 
the bacteriologic results. 

Acceptance of the fact that this disease originates from the spread of an infec- 
tion from the crypts to the peritonsillar tissues in cases of acute follicular tonsillitis 
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gives added strength to this conclusion. Lederer ** stated that the organisms moy 
commonly observed in the crypts in cases of acute tonsillitis are pneumococc, 
streptococci and staphylococci. It is only reasonable to expect to find these organ. 
isms in the abscesses which originate from the contents of the infected crypts. 
The only corroborative statement in the literature was made by Long and Bliss.“ 
In the majority of instances the hemolytic streptococcus plays the primary etiological réle jp 
tonsillar and peritonsillar abscesses, although certain of these infections seem to be due to q 
mixture of bacterial agents. 


My results with sulfanilamide therapy are poorer than those obtained by most 
other workers. If recurrences are not considered, they compare very favorably. 
The only mention of recurrence was made by Deering and Brennemann,” who 
stated : 

The evidence that these drugs have only an inhibitory action and should not be given ij 
suppuration has occurred is more convincing than the evidence that they should be given 


in the earlier stages. We have seen an abscess inhibited twice only to recur later when the 
drug was stopped, unhappily prolonging the illness and discomfort. 


I believe that the results obtained with sulfanilamide are easily accounted for 
if one accepts the bacteriologic concept proposed in my study, for this drug acts 
principally on the beta hemolytic streptococcus and has little action on the staphylo- 
coccus and the pneumococcus. 

With this concept in mind, the studies on sulfathiazole were made, better results 
being expected with this drug because it has a far greater range of bactericidal 
action. Sulfathiazole is highly effective against the staphylococcus and the pneumo- 
coccus and somewhat less effective against the hemolytic streptococcus. The results 
were astounding. A remarkable subjective improvement occurred in practically 
all the cases within forty-eight hours, and frequently in twenty-four hours, with- 
out necessarily influencing the progression to abscess formation. The first objective 
evidence of improvement in cases in which regression occurred rarely appeared 
before forty-eight to seventy-two hours of therapy. Because of this remarkable 
masking effect, it was found that the surgical procedure of incision and drainage 
could be avoided in most cases with abscess formation and spontaneous rupture 
allowed to occur, Incision and drainage were reserved for cases in which laryn- 
geal edema developed or the masking effect failed to occur. Sulfathiazole caused 
resorption in a greater number of cases than sulfanilamide. The only great diffi- 
culty experienced in this study was in convincing patients to continue treatment 
for a sufficient length of time, because they felt so well. 

With the introduction of sulfadiazine, which is believed to be more effective 
against the hemolytic streptococcus than sulfathiazole, the former drug was tried. 
In 4 cases in which this treatment was employed the same remarkable masking 
of symptoms occurred. In only 1 of these cases did the process go on to abscess 
formation. In 3 cases in which observations have now been made for seven days, the 
condition has also regressed without abscess formation and with decided sympto- 
matic relief. The data on these cases are not included in this study, since full infor- 
mation is not yet available. Sulfadiazine shows promise of being the drug of choice. 

In none of the cases in which chemotherapy was employed was it necessary to 
repeat incision and drainage or to reopen the sinus after spontaneous rupture had 
occurred. In none of the cases did the dreaded complications of peritonsillar abscess 


13. Lederer, F. L.: Disease of the Ear, Nose and Throat, Philadelphia, F. A. Davis 


Company, 1939, p. 488. 
14. Long, P. H., and Bliss, E. A.: Clinical and Experimental Use of Sulfanilamide, 


Sulfapyridine and Allied Compounds, New York, The Macmillan Company, 1939, p. 160. 
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appear. These results certainly bear comparison with those obtained by incision 
and drainage without chemotherapy. A glance at the figures for the number of 
complications experienced and the number of repeated incisions needed with this 
old form of treatment is convincing. 

With regard to the radical surgical procedure of unilateral and bilateral tonsil- 
lectomy, Kernan® ably summarized the results in his statement: “Some bad 
results have been experienced, especially when the opposite sound tonsil has also 
been removed.” Certainly, in considering Salingre’s* report on 54 cases, one has 
ample grounds for disapproving of such a procedure, since in 10 of his cases 
he failed to find an abscess. The use of local anesthesia for such a tonsiilectomy 
has the added danger of spreading infection into the deep fascial spaces of the 
neck. That general anesthesia is extremely dangerous is borne out by the obser- 
vations of Blashki,* who had 1 fatality in 13 cases. 


CONCLUSIONS 


1. Peritonsillar. abscess and peritonsillitis are due to a mixed infection in 
approximately 70 per cent of cases, in which Str. haemolyticus and Staph. aureus 
are the commonest organisms. Pure cultures of streptococci are not commonly 
obtained from peritonsillar abscesses. 

2. Sulfanilamide is not as effective as sulfathiazole in the treatment of this 


disease. 

3. Sulfanilamide has a beneficial action, since it causes spontaneous regression 
in some cases and tends to prevent complications. It is not the drug of choice 
because recurrences are common with its use. 

4, Sulfathiazole is far superior to sulfanilamide because it causes resorption in 
a greater number of cases and because recurrences are not common. 


5. Sulfathiazole has a decided masking action on the symptoms, without 
necessarily preventing progression to abscess formation, and so enables one to 
avoid incision and drainage in most cases of abscess formation, or at least to 
wait for clearcut evidence of fluctuation before carrying out this procedure. 

6. Sulfadiazine is probably the drug of choice, but further study is needed to 
confirm this conclusion. 

7. The dreaded complications of peritonsillar abscess are uncommon when 
therapy with one of the sulfonamide compounds is employed. 

8. Conservative treatment supplemented by use of a sulfonamide compound 
is far safer and more satisfactory than tonsillectomy. 


REPORT OF CASES 


Treatment with Sulfanilamide—Case 1.—C. M., a man aged 35, was admitted with a 
history of sore throat for seven days. For the past four days he had had trismus, dysphagia 
and pain in the left ear. Examination revealed an abscess of the left peritonsillar region and 
inflammation of the left submaxillary gland. Four hours after admittance spontaneous rupture 
occurred, with decided subjective relief and a fall in temperature. The following day the 
temperature rose slightly, and he began to complain of dysphagia and trismus again. On 
the third day in the hospital trismus was severe; a diagnosis of abscess of the right peri- 
tonsillar region was made, and treatment with sulfanilamide was started. On the second 
day of treatment the patient was subjectively well, but the temperature remained elevated 
and the objective signs of the abscess were still present. On the fourth day, the temperature 
was normal, and swelling was regressing. On the sixth day, the throat was normal, and 
treatment was stopped. Culture of material from the right tonsil showed Str. haemolyticus. 


Case 2—L. G., a man aged 30, had a history of sore throat prior to the onset of trismus 
and dysphagia four days ago. He was treated with sulfanilamide outside the hospital, with 
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prompt subjective improvement in two days, when the drug was stopped. He was admittey 4 
to the hospital with severe trismus, dysphagia, earache, dysphonia and inflammation of th 
left cervical lymph glands; the temperature was 104 F.; the urine contained albumin, ani 
the white blood cell count was 17,200. After a physical diagnosis of abscess of the left peri. 
tonsillar region treatment was started. On the following day, because of the patient’s failure 
to respond to treatment and evidence of fluctuation, incision and drainage were performed, 
with release of a small amount of pus. Not until the fifth day was the patient afebrile an 
symptom free; the drug was then stopped. The patient was discharged as well on the 
seventh day. 


Case 3.—P. H., a man aged 40, had a history of sore throat preceding the onset oj 
trismus and dysphagia two days prior to admission. Physical examination revealed swelling 
in the right peritonsillar region. Treatment with sulfanilamide was started, and on the sixth 
day in the hospital the patient was subjectively and objectively well. Three days later symp- 
toms reappeared suddenly, with chills and severe trismus, dysphagia, dysphonia and cervical 
adenitis. Drug therapy was reinstituted, and incision and drainage were performed. The patient 
was subjectively and objectively well in three days, when the drug was stopped. Culture of 
material from the abscess showed Staph. aureus, Str. haemolyticus and Vincent’s fusiform 
bacillus. The sedimentation rate on admission was 9 mm. in sixty-seven minutes. 


Case 4-—V. W., a woman aged 27, was admitted with a history of sore throat during 
the past week. Four days before there developed trismus, dysphagia, dysphonia and pain in the 
right ear. Examination on admission showed elevation of temperature, swelling of the right 
peritonsillar region and inflammation of the right cervical lymph glands. Sulfanilamide therapy 
was started, and the patient gradually improved. In six days she was subjectively and 
objectively well, when the drug was stopped and she was discharged. She was readmitted 
in six days with recurrence of symptoms and a fluctuant abscess, which ruptured during 
examination. Treatment with sulfanilamide was again instituted, and within three days the 
patient was fully recovered. Culture of material from the abscess showed Staph. aureus and 
Str. haemolyticus. 


Case 5.—L. S., a man aged 35, was admitted with a history of trismus and dysphonia 
of three days’ duration, which followed a sore throat. Examination showed a temperature of 
101 F., inflammation of the right cervical lymph glands and swelling of the right periton- 
sillar region. Treatment with sulfanilamide was begun and within three days the patient 
was subjectively well. On the ninth day he was objectively recovered, and the drug was 
stopped. Culture of material from the right tonsil showed Staph. aureus and Str. haemolyticus. 
On admission the white blood cell count was 16,000; the urine contained albumin and hyaline 
casts. 


Case 6—W. P., a man aged 32, was admitted with a history of chills, trismus, dys- 
phagia and dysphonia for four days, preceded by a sore throat. Examination revealed cervical 
adenitis and a firm peritonsillar swelling, both on the right side. Sulfanilamide was started. 
The abscess ruptured spontaneously the next day. Not until the fourth day of treatment 
was the patient fully recovered subjectively and objectively, when the drug was stopped. 


Case 7—J. O., a man aged 35, was admitted with a history of chills, trismus, dysphagia, 
dysphonia and pain in the left ear for two days, preceded by a sore throat. Examination 
revealed elevation of temperature to 101 F., inflammation of the left cervical lymph glands 
and firm swelling of the left peritonsillar region. Sulfanilamide was started. In twenty-four 
hours the patient was subjectively well, but on the second day the abscess ruptured. Treat- 
ment continued for five days, when the patient was fully recovered. On admission the sedi- 
mentation rate was 3 mm. in twenty-nine minutes; the white blood cell count was 12,000, 
and the urine was normal. 


Case 8—C. C., a man aged 25, was admitted with a history of trismus, pain in the left 
ear, dysphagia, dysphonia and chills for three days, preceded by a sore throat. There was 
a history of peritonsillar abscess three years ago. Examination showed a temperature of 
103 F., inflammation of the left cervical lymph glands and a swelling of the left peritonsillar 
region. Sulfanilamide therapy was started, after unsuccessful incision. The abscess ruptured 
the second day. On the fifth day the patient was subjectively and objectively well. Culture 
of material from the abscess yielded Str. haemolyticus, Staph. aureus and Vincent’s fusiform 
bacillus. On admission the urine showed albumin and red blood cells. The sedimentation rate 
was 6 mm. in fifty-four minutes. 


Case 9.—J. S., a man aged 27, was admitted with a cold and sinusitis. Three days after 
admission trismus and dysphagia developed. Examination revealed a temperature of 103 F,, 
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inflammation of the right cervical lymph nodes and swelling of the right peritonsillar region. 
Sulfanilamide therapy was started, without affecting the progressien of the disease. On the 
third day of therapy the peritonsillar abscess was incised. The patient fully recovered after 
seven days of treatment. Culture of material from the abscess yielded Staph. aurcus. The 
sedimentation rate on admission was 9 mm. in sixty-seven minutes. The urine was normal. 


Case 10—E. V., a woman aged 24, was admitted with a history of trismus, dysphagia, 
dysphonia and earache for fous days. There was no history of a preceding sore throat. 
Examination revealed a temperature of 102 F., inflammation of the left cervical lymph glands 
and a fluctuant peritonsillar abscess on the left side. The abscess was incised and drained. 
The patient did not show subjective improvement, and sulfanilamide therapy was started. 
Subjectively and objectively she was well after five days of treatment. Culture of material 
from the abscess yielded Staph. aureus and Str. haemolyticus. On admission the urine was 


normal. 

Treatment with Sulfathiazole—Case 11.—E. G., a woman aged 22, had a history of sore 
throat four days before and trismus, dysphagia, dyspnea and chills for two days. Examination 
revealed bilateral cervical adenitis and marked swelling and edema of both tonsils, especially 
on the right side. Sulfathiazole therapy was started, and the patient was subjectively well in 
two days. Treatment was continued for seven days, without full objective recovery, when 
she refused further treatment. Three days after discharge the patient returned to the hospital 
with severe trismus and full recurrence of the peritonsillar abscess. Sulfathiazole therapy 
was started again, and by the following day the abscess had pointed and was incised. The 
patient was fully recovered on the fifteenth day after her first visit. Culture of material 
from the abscess yielded Str. haemolyticus, Staph. aureus and Vincent’s fusiform bacillus. 
Urinalysis on admission revealed albumin and hyaline casts; the white blood cell count 
was 21,000. 


Case 12.—M. B., a woman aged 31, was admitted with a history of sore throat during 
the previous week and trismus, earache, dysphagia, dysphonia, dyspnea and chills during the 
past four days. Examination showed a temperature of 103 F., inflammation of the left cer- 
vical lymph glands and a pronounced peritonsillar swelling on the left side. Sulfathiazole 
therapy was started. In two days the patient was symptomatically free, but the objective 
signs were still present. After seven days full recovery had occurred. Culture of material 
from the tonsil yielded Staph. aureus. On admission the urine was normal, and the white 
blood cell count was 20,000. Tonsillectomy was performed three months later. 


Case 13—P. P., a woman aged 20, was admitted with a history of sore throat during 
the previous week and trismus, dysphagia, dysphonia and dyspnea. Examination revealed 
inflammation of the left cervical lymph glands, pronounced swelling of the left peritonsillar 
region and severe edema of the soft palate. The temperature was 100 F. Sulfathiazole 
therapy was started, with complete symptomatic relief in two days. Treatment was con- 
tinued for six days, when recovery was complete. Culture of material from the tonsil yielded 
Staph. aureus. On admission the urine was normal, the white blood cell count was 12,600 
and the sedimentation rate was 12 mm. in ninety-six minutes. 


Case 14—F. R., a man aged 22, was admitted with the complaint of trismus, dysphagia 
and dysphonia for the past five days, preceded by a cold. Examination revealed a tempera- 
ture of 102 F., inflammation of the left cervical lymph glands and a peritonsillar swelling 
on the left side. Sulfathiazole therapy was started, with subjective improvement in twenty- 
four hours and complete symptomatic relief in forty-eight hours. Treatment was continued 
for six days, when objective recovery was complete. Culture of material from the tonsil 
yielded Staph. aureus and Pneumococcus. On admission urinalysis revealed albumin and red 
blood cells; the white blood cell count was 23,300. 


Case 15.—R. S., a man aged 26, was admitted with the complaint of trismus, dysphagia 
and chills for two days, preceded by a cold. Examination revealed a temperature of 101 F., 
inflammation of the right cervical lymph glands and a peritonsillar swelling on the right side. 
Sulfathiazole therapy was started, The following day the patient was symptomatically well, 
without objective recovery. Treatment was continued for three days, when recovery was 
complete and the drug was stopped. The patient was observed for four more days, during 
which there was no recurrence. Culture of material from the tonsil yielded Str. haemolyticus. 
On admission, the urine was normal, and the white blood cell count was 10,200. 


Case 16—E. J., a woman aged 26, was admitted with a history of sore throat seven 
days ago and trismus, earache, dysphagia and dysphonia for five days. Examination showed 
a temperature of 104 F., inflammation of the right cervical lymph glands and swelling of 
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the right peritonsillar region. Sulfathiazole therapy was started, with no relief. The abscess 
ruptured on the second day, but subjective and objective signs of disease persisted for six 
days, when cure was effected. Culture of material from the abscess yielded Staph. aurers 
and Str. haemolyticus. On admission the white blood cell count was 28,500, and the urine 
contained albumin; the sedimentation rate was 10 mm. in ninety minutes. 


Case 17—J. H., a man aged 42, was admitted with the complaint of trismus, dysphagia 
and dysphonia for two days, preceded by a sore throat. Examination showed a temperature 
of 101 F., inflammation of the right cervical lymph glands and swelling of the right perj- 
tonsillar region. Sulfathiazole therapy resulted in subjective relief in twenty-four hours, — 
Despite this, an abscess was present the next day, which was aspirated. The third day the — 
abscess ruptured. Treatment continued for five more days, when the patient was fully 
recovered objectively. Culture of material from the abscess yielded Staph. aureus and Vin- 
cent’s fusiform bacillus. On admission the sedimentation rate was 4 mm. in seventy-five 
minutes, and the urine was normal. 















Case 18.—E. B., a woman aged 28, was admitted with the complaint of trismus, earache, 
dysphagia, dysphonia and chills for four days, preceded by a sore throat. Examination 
showed a temperature of 102 F., inflammation of the left cervical lymph glands and swelling 
of the left peritonsillar region. Sulfathiazole therapy was started, with symptomatic recovery 
in thirty hours. The abscess ruptured on the third day of therapy. Treatment was continued 
for four days more, when recovery was complete. Culture of material from the abscess 
yielded Staph. aureus. On admission the urine contained albumin and red blood cells, and 
the white blood cell count was 26,000; the sedimentation rate was 8 mm. in twenty-three 
minutes. 


Case 19.—S. C., a boy aged 3 years, was admitted with a history of sore throat and 
pain in the left ear, dysphagia and dysphonia for two days. Examination revealed a tem- 
perature of 103 F., inflammation of the left cervical lymph glands and swelling of the peri- 
tonsillar region. Sulfathiazole therapy was started, resulting in almost complete symptomatic 
relief in one day. On the third day the temperature rose to 102 F. and a toxic rash 
developed. Therapy was continued, since the blood count remained normal. On the fourth 
day the abscess was fluctuant and caused hoarseness. Incision and drainage were performed, 
and treatment was continued for two more days, when the child was completely well. The 
patient was observed for seven days after the drug was stopped. Culture of material from 
the abscess yielded Staph. aureus, Str. haemolyticus and Pneumococcus. On admission the 
urine was normal, and the white blood cell count was 35,000. 


Case 20.—J. G., a man aged 39, was admitted with a history of dysphagia, dysphonia, 
earache and chills for five days, preceded by a cold. Trismus was absent. Examination 
revealed a temperature of 104 F., inflammation of the right cervical lymph glands and swelling 
of the right posterior pillar, which was diagnosed as abscess. Sulfathiazole therapy was 
started, with pronounced subjective relief in one day. During the second day of treatment 
the abscess ruptured. Treatment was continued, until the patient was objectively well on the 
seventh day. Culture of material from the abscess yielded Str. haemolyticus and Staph. aureus. 
On admission the urine contained white blood cells and albumin; the white blood cell count 
was 18,750. 


Case 21—V. R., a woman aged 26, was admitted with complaints of trismus, dysphagia 
and dysphonia of two days’ duration, preceded by a sore throat. Examination showed a tem- 
perature of 103 F., inflammation of the right cervical lymph glands and swelling of the right 
peritonsillar region. Sulfathiazole therapy was started, with marked symptomatic relief in 
twelve hours. The abscess was definitely pointing within twenty-four hours, and incision and 
drainage were performed. The patient was symptom free, while objective signs regressed. 
On the sixth day therapy was stopped, with full recovery. Culture of material from the 
abscess yielded Str. haemolyticus. 


Case 22.—M. D., a woman aged 28, three days prior to admission had had the right 
lower third molar extracted, with local infiltration. She was admitted with the complaint of 
trismus, dysphagia, dysphonia, earache and chills, with onset a few hours after extraction. 
Examination revealed a temperature of 104 F. and swelling in the right submaxillary and 
right peritonsillar regions. Sulfathiazole therapy was started, with prompt symptomatic relief 
in twenty-four hours. Treatment was continued for five days, with only partial regression o! 
the peritonsillar swelling, when the patient refused further treatment. Once more sulfathiazole 
therapy was started, resulting in symptomatic relief in forty-eight hours. At this time objec- 
tive signs were still present. On the third day toxic erythema appeared, and the dose of the 
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drug was reduced to 30 grains (1.95 Gm.) daily. On the fourth day the drug was discon- 
tinued, with disappearance of the objective signs. Observation was maintained for two more 
days, with no recurrence. Culture of material from the tonsil yielded Str. haemolyticus and 
Staph. aureus. On admission the urine contained albumin and red blood cells; the white blood 


cell count was 18,250. 


Case 23.—A. H., a man aged 28, was admitted with a history of incision of a periton- 
sillar abscess at the clinic on the previous day, which was unsuccessful. He complained 
of severe trismus, dysphagia and dysphonia. Examination showed a temperature of 103 F., 
inflammation of the left cervical lymph glands, swelling of the left peritonsillar region and a 
small incision in the left anterior pillar. Sulfathiazole therapy was started. No subjective or 
objective improvement occurred until the third day, when the abscess ruptured spontaneously. 
Therapy was continued for another day, when the patient left the hospital. Cultures yielded 
Staph. aureus, Str. haemolyticus and Vincent's fusiform bacillus. 


Case 24.—G. G., a woman aged 23, was admitted with the complaint of trismus, dysphagia 
and dysphonia for four days, preceded by sore throat. Examination revealed inflammation 
of the left cervical lymph glands and swelling of the left peritonsillar region. Sulfathiazole 
therapy was started, with no relief, until spontaneous rupture occurred on the second day. 
Treatment continued for four days, when subjective and objective recovery was complete. 
Culture yielded Str. haemolyticus and Staph. aureus. On admission the urine contained 


albumin. 


Case 25.—M. O., a man aged 28, was admitted with the complaint of trismus, dysphagia, 
earache, dysphonia and chills for three days, preceded by a sore throat. Examination showed 
a temperature of 104 F., inflammation of the right cervical lymph glands and swelling of the 
right peritonsillar region. Sulfathiazole therapy was started, with pronounced symptomatic 
relief in one day. On the third day the abscess ruptured spontaneously. The drug was con- 
tinued thirty-six hours longer, when the patient was well symptomatically and objectively. 
Culture of material from the abscess yielded Str. haemolyticus. On admission the urine was 
normal, and the white blood cell count was 15,900. 


Cast 26.—H. H., a man aged 25, was admitted with the complaints of trismus and dys- 
phagia for one day, preceded by an infection of the upper respiratory tract. Examination 
showed a temperature of 101 F., inflammation of the right submaxillary glands and swelling 
of the peritonsillar region. Sulfathiazole therapy was started, with marked subjective relief 
on the second day. On the third day the swelling began to subside, and on the seventh 
day the patient was objectively and subjectively well. Culture of tonsillar material yielded 
Staph. aureus. On admission the urine contained albumin, and the white blood cell count 
was 17,500. 


Case 27.—J. C., a man aged 37, was admitied with the.complaint of trismus and dys- 
phagia for seven days, preceded by a sore throat. Examination revealed swelling of the left 
peritonsillar region and inflammation of the left cervical glands, with a temperature of 102 F. 
Sulfathiazole therapy was started and produced complete symptomatic relief in twenty-four 
hours. Treatment was continued for six days, when all objective signs subsided. Culture of 
tonsillar material yielded Str. haemolyticus and Staph. aureus. On admission the urine con- 
tained albumin and white blood cells. The white blood cell count was 11,250. 


Case 28.—H. H., a man aged 23, was admitted with the complaint of trismus, dysphagia, 
dysphonia, earache, dyspnea and chills following a severe infection of the upper respiratory 
tract. Examination revealed a temperature of 104 F., inflammation of the left cervical glands 
and edema of the left posterior pillar, the tonsil being pushed to the midline. Sulfathiazole 
therapy was started. The following day toxic erythema developed. Treatment was continued 
another day, and then the drug was stopped, since the patient was completely well except 
for the drug eruption. He was kept under observation for three days thereafter. Culture of 
tonsillar material yielded Str. haemolyticus and pneumococci. On admission the urine con- 
— oa red blood cells and hyaline and granular casts. The white blood cell count 
was ¥, x 


Case 29.—H. W., a man aged 31, was admitted with the complaint of trismus, earache, 
dysphagia, dysphonia and chills for four days. The illness began with severe sore throat 
one week before. Examination showed a temperature of 105 F., inflammation of the right 
cervical lymph glands and swelling of the right peritonsillar region. Therapy was started 
with sulfanilamide, but the drug was changed to sulfathiazole in twelve hours. Within forty- 
eight hours there was almost complete subjective relief. Treatment was continued for eight 
days, when the patient was completely well objectively. Culture of tonsillar material yielded 
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Str. haemolyticus and Staph. aureus. On admission the urine was normal, and the white blood 
cell count was 85,000; the sedimentation rate was 10 mm. in eighty minutes. 


Treatment with Sulfadiazine—Casr 30.—S. O., a woman aged 35, was admitted for peptic 
ulcer. On the sixth day in the hospital she began to complain of trismus and dysphagia. 
Examination showed swelling of the left peritonsillar region and a temperature of 104 F. 
No history of a cold was elicited. Sulfadiazine therapy was started, resulting in complete 
symptomatic relief within twenty-four hours. The swelling gradually subsided during the next 
four days, when treatment was stopped. She was kept under observation one week, without 
recurrence. Culture of tonsillar material yielded Str. haemolyticus and Staph. aureus. On 
admission the white blood cell count was 8,000 and the sedimentation rate 6 mm. in twenty- 
four minutes. 


Case 31.—J. S., a man aged 29, was admitted with a history of trismus, dysphagia and 
dysphonia for three days, preceded by a sore throat. Examinavion showed inflammation of 
the right cervical lymph glands and swelling of the right peritonsillar region, with a tem- 
perature of 102 F. Sulfadiazine therapy was started, resulting in symptomatic relief in 
twenty-four hours. The swelling gradually subsided, and the patient was fully recovered after 
three days of treatment. Culture of tonsillar material yielded Staph. aureus. On admission 

urine was normal, the sedimentation rate 12 mm. in eighty-five minutes and the white 
blood cell count 7,000. 


Case 32.—R. C., a woman aged 31, was admitted with a history of trismus, pain in the 
right ear, dysphagia and dysphonia for four days, preceded by a sore throat. There was a 
history of two previous attacks of peritonsillar abscess. Examination showed a temperature 
of 102 F., inflammation of the right cervical lymph glands and swelling of the right peri- 
tonsillar region. Sulfadiazine therapy was started. The abscess ruptured in twenty-four hours, 
with symptomatic relief. Objective recovery followed seven days of treatment. Culture of 
tonsillar material yielded Staph: aureus. On admission the urine contained albumin, and the 
white blood cell count was 16,000. 


Case 33.—S. P., a man aged 21, was admitted with the complaint of trismus, pain in the 
right ear, dysphagia and dysphonia for three days, preceded by a sore throat. Examination 
revealed a temperature of 104 F. and swelling of the right peritonsillar region. Sulfadiazine 
therapy was started. In forty-eight hours the patient showed considerable subjective improve- 
ment, and in seventy-two hours he was free from symptoms. Not until the sixth day of 
treatment was he objectively well. Culture of tonsillar material yielded Staph. aureus and 
Str. haemolyticus. On admission the urine contained red blood cells and albumin, the sedi- 
mentation rate was 12 mm. in ninety-two minutes and the white blood cell count 28,000. 


100 Van Cortlandt Park South. 
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A NEW APPROACH TO THE TREATMENT OF SNORING 


A PRELIMINARY REPORT 


JEROME F. STRAUSS, M.D. 
CHICAGO 


The management prescribed by physicians for patients complaining of snoring 
as a severe physical and mental nuisance has always been more or less unsatis- 
factory, and there is a marked paucity of literature to which one may turn to enlist 
aid in their behalf. Modern textbooks are curiously barren on this subject, and a 
search of recent periodic literature discloses but two references to scientific papers 
published in the last fifteen years. The fact is that this seriocomic symptom is often 
treated far more lightly than it deserves, as will be attested by many whose domestic 
tranquility may be strained to the breaking point by it. 

From certain developments in other fields of medicine which can be applied to 
the present problem, I feel that it is possible to attack this symptom with a fair 
measure of confidence by therapeutic methods entirely and constantly under the 
control of the physician and with perfect safety favorably influence the distressing 


affliction. 





DEFINITION 


For an intelligent attack a proper interpretation and definition of snoring is 
essential. If noisy respiration, inspiratory and expiratory, of a sleeping person 
is considered as the act of snoring, many varied sources of sound would have to be 
identified. Since the passing of air through a tube in which there are constrictions 
offering interference to the air column will readily produce sound, audible breathing 
can be produced in the human airway by the respiratory air as it passes through 
the nasal pharyngeal sphincter or over the base of the tongue and epiglottis, as 
it enters the aditus laryngis or as it passes between the vocal cords. In addition 
to these sites, relaxed cheeks and lips offer additional sources of vibration. Hence, 
if the definition had no orderly limitations, snoring would have to include laryngeal 
stridors, the habitual nocturnal groans of certain sleepers, the wheeze of persons 
with asthma and the coarse rales of sufferers from severe bronchitis. 

For the present purpose all adventitious and accessory respiratory sounds must 
be eliminated, and true snoring must be limited to and defined as a coarse low- 
pitched noise produced by vibrating soft tissues in the nasopharynx of a sleeping 
person. 

ETIOLOGY 

Classification —It is assumed that modifications of the upper air passages by 
adenoids, an elongated uvula, a tumor of the nasopharynx, a deflection of the 
septum, polyps and/or nasal allergy produce snoring in many persons. These are 
organtc snorers, and for this group, of course, the standard measures of treatment 
are indicated and in many instances will prove to be all in the way of management 


that is required. 








From the Department of Otolaryngology and Gastro-Intestinal Research, Michael Reese 
Hospital. Condensed from a paper read before the Chicago Oto-Laryngological Society 


April 6, 1942. 
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It is the functional snorers who present the greatest problem, because thorough 
examination reveals an essentially normal nose and throat. This group also include 
originally organic snorers whose lesions or anatomic deformities have been 
eliminated but who still continue to snore. 


Mechanics.—A flag fluttering in a sufficiently strong breeze produces a charac. 
teristic sound. Increase of its stimulus to gale proportions does not alter the 
sound produced except to intensify it. The pitch remains constant and is dependent 
on the density and elasticity (flexibility) of its component material and to some 
extent on its size. For present use this constant may be termed its “flutter ratio,” 
but it is actually the natural periodic vibration of physics. Altering any one or 
more of its factors should produce a modified tone because of changed wavelengths 
initiated by the alteration in its elemental structure. 

The actual sounds in the stertorous inhalations of the habitual snorer are 
produced by the vibration of the soft tissues of the nasopharynx and oropharynx. 
These consist primarily of the soft palate, the uvula and the posterior pillars, but 
it is possible that the anterior pillars and even the epiglottis may be involved to 
some extent. The vibrations of these parts are due to a fluttering action produced 
by currents of air acting on the free surfaces of the mobile elements in a manner 
similar to the action of wind on a flag. The stimulating currents may be entirely 
nasal, entirely oral or a mixture of both, but the snore tone is constant and depends 
on the length, density and flexibility of the moving parts. 


HYPOTHESIS 


Since these factors are the essential elements of the mechanics of snore pro- 
duction and since it is assumed that each soft palate and uvula must have its own 
individual “flutter ratio,” it is obvious that if any one or more of such factors is 
changed an alteration of the frequency of vibration (wavelength produced) of the 
tissues will result. It is further obvious that if such factors could be altered, 
without affecting the physiologic function of the involved parts, to a point beyond 
which the limited stimulating air currents could activate, the flutter, or vibration. 
would be reduced and the production of audible noise be eliminated. 

The recent use of sclerosing substances in rhinologic treatments of epistaxis, 
hemangioma and hypertrophic inferior turbinate suggests the possibility of pro- 
ducing a controlled fibrosis in and about the soft palate, its connecting supports 
and the uvula, thereby modifying the weight, density and flexibility of these tissues 
Such an ersatz tonicity in the soft tissues might so alter the “flutter ratio” as to 
reduce or eliminate snoring. 

TISSUE FIBROSIS 


The principle of therapeutic production of fibrous tissue is more than a centur) 
old. Since Valpeau, in 1835, reported the use of iodine as an irritant to create 
fibrosis for the treatment of hernia, a long list of fibrogenic substances have been 
suggested for the treatment of hernia and for the elimination of varicose veins. 
Most of the irritants suggested through the years have been discarded, and modern 
treatments of this kind are mostly limited to the use of sodium ricinoleate, sodium 
morrhuate and sylnasol.* 


1. Sylnasol (G. D. Searle & Company) is a 5 per cent solution of the sodium salts o! 
certain of the fatty acids of the oil extracted from a seed of the psyllium group. Two per 
cent benzyl alcohol is added for its anesthetic effect. The descriptive name “sodium psylliate.” 
which has been used for this preparation, is not chemically accurate. 
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A number of histologic investigations * have been made on laboratory animals 
and on man at various periods following the injection of these substances into 
muscles, venous channels and peritoneum. In brief, an early infiltration of leuko- 
cytes occurs at the site of injection, followed by an increased number of lymphocytes, 
polyblasts and fibroblasts. By the seventh day fibroblasts are predominant and are 
well started toward maturity. At the end of the sixth week biopsy reveals fully 
adult fibrous tissue with complete disappearance of inflammatory reaction and 
beginning of hyalination. 

Manoil * published the results of an investigation of the histologic effects of a 
number of modern sclerosing solutions on muscle tissue. He concluded that sylnasol 
most nearly approached the ideal as a safe agent for the formation of scar tissue. 
The inflammatory reaction with this substance was mild; there was a minimum of 
microscopic necrosis during the initial reaction, and there seemed to be no systemic 
effects from large intramuscular injections. 

The widespread use of sylnasol before and since Manoil’s paper indicates that 
it is a safe therapeutic agent. In addition to injection for the treatment of hernia, 
it has been used extensively in the treatment of varicose veins, hemorrhoids, 
varicocele, hydrocele,* capillary nevi and subluxation of joints * and for the reduction 
of chronic hypertrophies of the inferior turbinates.° There seem to be no toxic 
effects from the use of large amounts of the solution and only elementary contra- 
indications in the presence of systemic disease. In the five years of its availability 
no cases of anaphylaxis or allergy have been reported.*” 

In view of these qualifications sylnasol was chosen for the present investigation. 
Chemically it is a weak soap (fatty acid esters), neither caustic nor escharotic, and 
acts as a mild irritant to the tissue. 


CLINICAL APPLICATION 


If the soft palate is imagined as a somewhat horizontal awning or tent flap 
extending backward from the posterior margin of the hard palate, the conception 
of numerous guy ropes regulating its tension and position is readily apparent. It 
is stretched horizontally by the pull of the tensor veli palatini muscles; it is 
supported and raised from above and laterally by the fibers of the levator veli 
palatini muscles, and it is activated below by the palatopharyngeus muscles within 
the sweeping curves of the posterior pillars. 

With this concept in mind it would appear that the soft palate and its lateral 
supporting structures offer an excellent opportunity for producing variations in 
the vibrating mechanism of the pharynx by proliferative fibrosis. The configuration 


2. Hall, J. S. K.: Eradication of Hernia by Injections: Experiments and Clinical Investi- 
gations, M. J. & Rec. 180:61 (July) 1929. Wolfe, R.: Injection Treatment of Inguinal 
Hernia, ibid. 188:243 (March) 1931. Rice, C. O.: The Rationale of the Injection Treat- 
ment of Hernia, Minnesota Med. 18:623 (Sept.) 1935. Rice, C. O., and Mattson, H.: Histo- 
logic Changes in the Tissues of Man and Animals Following the Injection of Irritating 
Solutions for the Cure of Hernia, Illinois M. J. 70:271 (Sept.) 1936. Bratrud, A. F.: 
Ambulant Treatment of Hernia, Journal-Lancet 54:337 (June) 1934. 

3. Manoil, L.: Histologic Effects of Various Sclerosing Solutions Used in the Injection 
Treatment of Hernia, Arch. Surg. 36:171 (Feb.) 1938. 

4. Biederman, M.: Treatment of Hydrocele with Sylnasol, M. Rec. 147:80 (Jan.) 1938. 

5. Schultz, L. W.: A Treatment for Subluxation of the Temporomandibular Joints, J. A. 
M. A. 109:1032 (Sept. 25) 1937. 

6. Thacker, E. A.: (a@) The Treatment of Chronic Obstructive Rhinitis with Submucosal 
Injections of Sodium Psylliate, Am. Otol., Rhin. & Laryng. 48:939 (Dec.) 1940; (b) Chronic 
Obstructive Rhinitis, Arch. Otolaryng. 36:336 (Sept.) 1942. 
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suggests that the addition of fibrous tissue to the palate and adnexa must modify 
the natural periodic vibration of these tissues. 


Technic.—As previously mentioned, sylnasol was chosen as the fibrosing agent 
It is available commercially in 5 cc. rubber-stoppered vials. In addition to this 
solution all that is required is a small bore hypodermic syringe (tuberculin type) 
fitted with an ordinary hypodermic needle. The soft palate and pillars should te 
anesthetized with an application of pontocaine hydrochloride or weak cocaine 
solution, and, in deference to asepsis, spots of tincture of metaphen or merthiolate 
are applied at the sites of injection. 

Not more than a total of 0.5 cc, is injected at one sitting, and this is given in 
small divided doses into the body of the soft palate, the base of the uvula and the 
free edges of the posterior pillars. The treatment is repeated at weekly intervals 
for five or six weeks. If satisfying results are not obtained within the following 
eight weeks, the series may be repeated. 


Reactions —Immediate reactions to the injection of the sclerosing solution are 
mild. Within a minute there appears a moderate otalgia which lasts from one to 
five minutes, and there is a feeling of slightly uncomfortable thickness in the back 
of the throat, which diminishes gradually to normal in less than twenty-four hours. 
The otalgia increases progressively the more laterally the injections are made and 
can be severe if more than 0.5 cc. is injected at a sitting. 

By this limitation of the amount of solution injected the patient is also spared 
a degree of discomfort which might be sufficient to discourage him from continuing 
treatment, for when the soft tissues of the palate are overloaded with fluid the 
resulting artificial edema is extremely unpleasant and very alarming to the patient. 


Sequelae.—The question immediately arises whether such treatment can perma- 
nently injure the pharyngeal tissues or interfere with their function. With the 
musculature of the soft palate known to be a complex interlacing of fibers from 
numerous origins, the production of islands of fibrous tissue within reason should 
not be expected to produce harmful results. When one realizes that function is 
rarely impaired in palates severely damaged by crudely performed tonsillectomies, 
it is difficult to suggest that the injection of sclerosing solutions in isolated areas 
is a dangerous procedure. Furthermore, my colleagues and I have made injections 
into the pharynxes of laboratory animals for eight consecutive weeks with as much 
solution as these soft tissues would hold, and after two months no interference 
with function and no distortion of contour could be demonstrated. The presence 
of fibrous tissue could be proved only by microscopic examination. In the following 
series of cases of human subjects there was no suggestion of abnormality or dys- 
function ensuing after treatment. 


REPORT OF CASES 


Seven adult patients have thus far been under treatment. All are married, and 
the spouse is authority for the veracity of the reports. A brief summary follows: 


Case 1.—H. C., a 47 year old woman with severe and constant snoring for five years, 
received four treatments at intervals of two to three weeks. At the present time there are 
periods of three to five weeks when she does not snore; the snore tone when present is less 
intense and can now be stopped by a change of position. She has not stopped treatment. 


Case 2.--N. Z., a woman aged 37 years, reported four years of snoring so severe that the 
domestic scene was threatened. Seven injections were given at irregular intervals owing to 
her obligations as a singer. There has been a continuous improvement sufficient to impel! her 
to request further treatment. 
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Case 3.—M. M., a woman of 43 years, with a moderate degree of snoring, constant for 
many years, was given seven injections at weekly intervals. Six weeks after the final injection 
she reported that snoring had not been noted for the last three weeks. 

Case 4—G. B., a 49 year old woman, reported many years of severe snoring. After a 
course of five injections there was no modification of the habit, and she rejected the offer 
of further treatment. 

Case 5.—A,. F., a woman of 42 years, has snored severely for three years. Five injections 
produced no change, and she refused further treatment. 

Case 6.—T. J. S., a 58 year old man, was known to have snored severely since his recent 
marriage. He has taken two courses of treatment of six injections each. The snoring has 
continued but with definitely lowered pitch and intensity. 


Case 7.—H. G., a man aged 52 years, has had an annoying snore for over ten years. 
A course of five treatments had no effect, but he has further treatment under consideration. 


COM MENT 


In the 7 patients treated results were unsuccessful in 3. In 1 instance a com- 
plete cure seems to have been effected, and in the remaining 3, although some 
degree of snoring has continued, it has been so modified that satisfaction has been 
admitted by the patients’ families. 

My own feeling is that the failures were due to errors in diagnosis. In order 
to assume that a snore tone in a given person arises from a pharyngeal vibration 
the investigator must rely on the statements of a third party. I have endeavored 
to imitate or reproduce the sounds that can originate from vibrations of the soft 
palate for the spouse in order to identify the sound of the patient’s snore. 
Unfortunately, one cannot hear the sound at first hand. 

The difficulty of obtaining a large series of cases in a reasonable period is 
probably apparent. The patient who snores never suffers from his complaint and 
must therefore have a trait of altruism in his makeup to submit to treatment because 
of another’s discomfort. Furthermore, in choosing subjects for this work it was 
necessary to be somewhat selective, rejecting those who presented conditions in 
which failure might be a foregone conclusion. For this reason no trials were made 
on obese or senile patients, and in no instance was a test made when the intelligent 
cooperation of the spouse was doubtful. 

To draw conclusions from the evidence presented would be decidedly prema- 
ture, and the evidence itself is offered with conservative enthusiasm. The 
hypothesis sounds reasonable, and the results of its clinical application are at least 


encouraging. 
104 South Michigan Avenue. 








ABSCESS OF THE PTERYGOMAXILLARY SPACE WITH 
INVOLVEMENT OF THE MANDIBULAR FOSSA 


REVIEW OF THE LITERATURE AND REPORT OF A CASE 


MAJOR IRVING I. SHURE 
MEDICAL CORPS, ARMY OF THE UNITED STATES 


A search of the literature on abscess of the pterygomaxillary space and of the 
mandibular fossa reveals reports of 11 cases. In 9 of these there had been an otitic 
infection as the etiologic basis; in 1 there was a dental extraction, and in the case 
of Greenfield there had been a history of both. There has been no report of an 
abscess involving both spaces simultaneously in the same patient. 


REVIEW OF THE LITERATURE 


Foster * in 1908 reported a case of abscess in the zygomatic fossa in a woman 
50 years of age. On awakening one morning, she complained of severe pain in the 
left cheek and eye, swelling of the face and congestion of the eyeball. Trismus 
was present. The gum about a carious tooth was incised, but pus was not found. 
Some few days later a profuse flow of pus appeared at the point of incision but 
gave no relief. The antrum and orbit were then explored, but pus was not found. 
An incision along the lower lid and elevation of the periosteum was made and 
the sphenomaxillary fissure located. A probe was passed into the fissure, where 
granulation tissue was found in the zygomatic fossa. No infection of the ear was 
present. 


Strauss * in 1922 reported a case of abscess complicating an otitic infection in 
a boy of 8 years. Otitis media had developed, for which paracentesis was per- 
formed. The discharge decreased until the second week, when it became more 
profuse and the temperature rose. A pain over the left side of the face and pain 
on deglutition, associated with severe trismus, developed. No swelling was present 
over the temporal region. Mastoidectomy gave no relief. Later, swelling over 
the zygoma appeared with fluctuation. This area ruptured into the mastoid wound, 
which was drained surgically ; an uneventful recovery followed. Strauss expressed 
the opinion that the path of infection was hematogenous, caused by disease or 
ruptured cells in the digastric groove of the mastoid process, or that it was the 
same process that occurs in the cells occasionally found invading the petrous 
portion of the temporal bone. 


McKenzie * in 1923 reported a case of pterygomaxillary abscess in a boy of 8 
years. Chronic suppuration of the middle ear and a temperature of 103 F. induced 
him to resort to a radical mastoidectomy, but symptoms persisted. Two days 
later, when the wound was reopened, a small drop of pus on the floor of the 
external meatus was found leading to an abscess in front of the bony meatus. This 
was opened, but thrombosis of the cavernous sinus and death followed. Autopsy 
revealed erosion of the outer wall of the jugular bulb leading to an abscess in the 


1. Foster, M. L.: Abscess in the Zygomatic Fossa, Ann. Ophth. 17:439-466 (July) 1908. 

2. Strauss, J. F.: Pterygo-Maxillary Abscess Complicating Acute Mastoiditis, Ann, Otol., 
Rhin. & Laryng. 36:477-482 (June) 1922. 

3. McKenzie, D.: Otitic Pterygo-Maxillary Abscess Induced by Thrombophlebitis of the 
Jugular Bulb, Proc. Roy. Soc. Med. (Sect. Laryng.).16:53 (Aug.) 1923. 
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terygomaxillary space. No evidence of diseased bone was present. McKenzie 
stated that this was evidently a case of thrombosis of the jugular bulb, extending 
down the veins of the neck, and a breaking down of the thrombosis with extension 
of pus through the bulb into the pterygomaxillary space. 

Herman * in 1930 added 1 case, in which otitis media was followed by an aural 
discharge and relief. One month later swelling and pain anterior to the lobe of 
the ear developed. Roentgen examination showed involvement of all mastoid cells 
on the left side. Mastoidectomy was performed, and when the incision was 
carried anteriorly pus was found in the temporal fossa. Complete recovery 
followed. 

Grant ® reported a case of abscess of the pterygomaxillary fossa in 1932, in a 
man of 38 years. Examination revealed slight injection of the drum but no 
bulging or tenderness. A temperature of 102 F. followed, and on the following 
day paracentesis was performed, with apparent relief. Pain recurred two days 
later, and paracentesis was again performed, with relief, but no pus was obtained. 
Two weeks later, swelling appeared over the right zygoma. Movement of the 
jaw and swallowing caused unbearable pain. No fluctuation was present, but 
swelling increased. A definite depression in the region of the zygoma became 
apparent. Trismus with inability to open the mouth set in. This continued until 
an incision over the zygoma was performed, when pus was found in the pterygo- 
maxillary fossa. Recovery followed after one week. 

Greenfield ® in 1934 reported 1 case. His patient had an aural discharge, 
although he also gave a history of a mandibular injection for the extraction of 
a right upper second molar tooth four days before the onset of the illness. An 
inasion along the upper border of the zygoma, resection of temporal fibers and 
an exploration of the temporal fossa revealed the presence of pus. Recovery 
followed. 

Shambaugh’ in 1941 reported 3 cases. In the first the patient was a boy 
of 7 years, who complained of earache for four days. A thickened drum with 
bulging led to a paracentesis, with a return of pus. The temperature continued 
elevated, rising to 104 F. Swelling in front of the right ear and tenderness over 
the mandibular joint appeared six days after the onset of otitis media. Roentgeno- 
grams showed increased space between the articular head of the mandible and the 
mandibular fossa. The swelling in front of the ear increased until it reached 
within 1 inch (2.5 cm.) of the outer canthus of the eye. The absence of tender- 
ness and the lack of displacement of the auricle, with an absence of zygomatic 
cells, excluded zygomatic mastoiditis. The mandibular fossa was drained, and 
recovery followed. 

In his second case the abscess occurred in a girl of 7 years who had a history 
of bilateral otitis media three weeks prior to examination. There had been con- 
stant pain. Four days previously, pain on opening the mouth had developed. 
Examination showed a profuse aural discharge with tenderness over the mastoid, 
more severe on the right side. A large, tender, fluctuating mass was present 
over the right zygoma, with displacement. of the auricle downward and outward. 





4, Herman, E.: Atypical Mastoiditis: Case with Deep Abscess in Temporal Fossa, 
Beginning as Suspected Parotitis, J. A. M. A. 94:1572 (May 17) 1930. 

5. Grant, C. C.: Abscess of the Pterygo-Maxillary Fossa Complicating Otitic Infection: 
Review of the Literature and Report of a Case, Arch. Otolaryng. 16:845-850 (Dec.) 1932. 

6. Greenfield, S. D.: Pterygo-Maxillary Abscess Associated with Acute Suppurative 
Otitis Media Simulating Zygomatic Mastoiditis, Laryngoscope 44:232-239 (May) 1934. 

7. Shambaugh, G. E.: Involvement of the Jaw Joint in Acute Suppurative Otitis Media: 
Report of Three Cases, Arch. Otolaryng. 33:975-981 (June) 1941. 
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Trismus was marked. Bilateral mastoidectomy revealed a large subperiostea| 
abscess on the right, extending from just above the external canal to a point 
2 inches (5 cm.) anterior, over the zygomatic process. There was also a sub. 
periosteal abscess communicating with the mandibular fossa which cleared jn 
three weeks. 

In his third case the patient was a boy of 6 years, with pain in both ears three 
weeks after scarlet fever. The temperature was 103 F., and there was a bilateral 
aural discharge. Pain followed in the right eye and cheek for ten days. Two 
and one-half weeks later, swelling over the right side of the face and a temperature 
of 103 F. were found. This swelling was present over the mandibular fossa, and 
there was extreme pain on pressure. There was marked trismus and also dis- 
placement of the teeth to the left, with the right side of the face lower than the 
left. Backward pressure on the chin caused pain in the right temporomandibular 
joint. At operation, pus was found in the mastoid, and on extension of the 
incision pus was recovered from the mandibular fossa. 

Shambaugh stated that the abscess is always found in the joint through the 
joint capsule and he advised two routes of approach: (1) a simple incision over 
the zygomatic fossa or (2) extension of an endaural incision anteriorly at the 
junction of the cartilaginous and the bony canal for a distance of 5 cm. 

In 1941 Lillie and Simonton * reported 2 cases. Their first case was that of 
a boy of 15 years with bilateral otitis media following scarlet fever. Bilateral 
mastoidectomy was performed in the fourth week of the disease, but symptoms 
continued with no relief. Swelling in front of the right ear and trismus developed. 
The patient was given roentgen therapy, with some relief. Exploration of the 
right zygomatic fossa revealed no pus, but opening of the mandibular fossa revealed 
pus, which was drained, and recovery followed. Their second case was that of 
a woman of 32 years who had an aural drainage of several weeks. Severe trismus 
and pain over the right mandibular fossa were present but no swelling. Mas- 
toidectomy gave no relief. In this case a fistulous tract leading to the tonsillar 
fossa on the right side was revealed. Operation on the right mandibular joint 
revealed extensive necrosis of bone and the presence of pus. The patient made 
a complete recovery. 

ANATOMY 


Piersol * described the pterygomaxillary space as a “small cavity below and 
behind the apex of the orbit at the point of junction of the infra-orbital and the 
pterygo-maxillary fissures.” The posterior wall is formed by the sphenoid bone 
above the roots of the pterygoid plates. The transverse and anteroposterior 
diameters of the fossa are about 15 mm., and it contains the sphenopalatine, or 
Meckel’s, ganglion. The foramen rotundum opens into it behind, transmitting the 
maxillary division of the trigeminal nerve. More internal and lower on the pos- 
terior wall is the orifice of the pterygoid canal, which transmits the nerve of the 
pterygoid canal and accompanying blood vessels. Still nearer to the median line 
is the minute pterygopalatine canal, formed by the palate and the sphenoid bone. 
The sphenopalatine foramen opens through the inner wall into the nasal cavity. 
The fossa opens below into the posterior palatine canal. 

The mandibular fossa, according to Piersol, is a “deep hollow on the under 
surface of the squamous portion with its greatest diameter nearly transverse, but 


8. Lillie, H. L., and Simonton, K. M.: Abscess of the Mandibular Fossa Secondary to 
Otitis Media, Arch. Otolaryng. 34:485-492 (Sept.) 1941. 

9. Piersol, G. M.: Human Anatomy, Philadelphia, J. B. Lippincott Company, 1936, vol. 1, 
pp. 227-228. 
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passing somewhat forward and outward, bounded externally by the posterior root 
of the zygoma and behind by the petrotympanic fissure, which separates it from 
the tympanic and extends forward and inward to meet the inner end of the articular 
tubercle. The mandibular fossa and articular tubercle are covered with cartilage. 
The bone separating the mandibular fossa from the interior of the cranium is 
very thin. Behind the mandibular fossa the horizontal part of the squamosal 
forms the roof of the external auditory meatus.” 

From this description, it can be seen how readily purulent material can find 
its way from one of these structures to the other. The ease with which infections 
can travel to either or both of these areas is shown by the reports of infection 
from purulent otitis media or of infection following dental extraction. Grant 
and Lillie and Simonton stated the opinion that otitic infections find their way 
through the glaserian fissure into the mandibular fossa and may then burrow 
their way into the pterygomaxillary space. 


SYMPTOMS, SIGNS AND DIFFERENTIAL DIAGNOSIS 


Abscess of the pterygomaxillary fossa and mandibular fossa gives definite 
symptoms pointing to these respective, anatomic localities. As a rule, there is a 


Differential Diagnosis 








History Temperature Swelling Trismus Roentgen Changes 


Pterygomaxillary Preexist otitis High Anterior to auricular Moderate None 
abscess or dental ex- region and usually 
traction below zygoma 


Mandibular abscess Preexisting otitis Moderately Anterior to auricular Marked Widening of 
or dental ex- region, rarely glaserian 
traction iow zygoma 


Zygomatic Preexisting otitis High Anterior to auricular None Involvement of 
mastoiditis with aural dis- region; maximum cells in zygomatic 
charge swelling usually above region 
zygoma 


Furuncle of external Pain in outer ear Slightly Edema of entire canal; None None 
ear elevated swelling confined to 
region of ear 


Temporomandibular Arthritis elsewhere None Slight; over jaw joint Moderate Arthritic changes 


arthritis in body proper in acute forms present in bones 
of jaw joint 





preexisting history of either otitis media or extraction of a tooth by mandibular 
block. Swelling in the region of the root of the zygoma in the anterior auricular 
area, extending from above the root of the zygoma about 2 inches (5 cm.) down 
to the parotid gland, is present. Pain is severe and usually not controlled by 
opiates. The greatest point of tenderness is present over the mandibuiar fossa 
itself. Trismus is marked, and the patient is unable to open his mouth more than 
half an inch (1.3 cm.). The temperature ranges from 99 to 104 F. The blood 
count is elevated, with the usual increase of polymorphonuclear cells. In my 
case, there was also an abscess presenting itself at the anterior pillar of the right 
tonsil. In the differential diagnosis, one must consider zygoinatic mastoiditis, 
furuncle of the ear and temporomandibular arthritis. 

Greenfield laid great stress on the fact that the edema of a pterygomaxillary 
abscess stays short of the zygoma and that the maximum swelling in an abscess 
of this space is below the zygomatic arch. In his opinion, this differential point 
is important in distinguishing this condition from a zygomatic mastoiditis. Sham- 
baugh stated that the displacement of the jaw downward to the affected side, 
causing malocclusion in an otherwise normal bite with the lower teeth displaced 
to the opposite side, is of great importance in visualization of the glaserian fissure 
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by roentgenography ; he expressed the opinion that any widening of this area js 
important in ruling out such an infection. Lillie and Simonton stressed the impor. 
tance of trismus. The patient observed by me showed all the symptoms just 
mentioned with the exception of roentgen changes relative to the glaserian fissure 
Outstanding, however, were the severe pain not controlled by large doses of 
morphine, the swelling anterior to the auricle, the marked trismus, the inability to 
open the mouth over a quarter of an inch (0.5 cm.) and the extreme tenderness 
on pressure over the mandibular fossa. 


ROUTE OF EXTENSION 


An abscess of the pterygomaxillary space may be initiated by a dental extraction 
wherein the needle is introduced directly into the infratemporal fossa. An extension 
of pus through the digastric groove of the mastoid process in an attack of mas- 
toiditis may also cause abscess formation in the pterygomaxillary space by direct 
burrowing into this region. The mandibular fossa is a small closed space with 
a posterior roughened nonarticular portion and a smooth anterior articular por- 
tion. The smooth portion is covered with cartilage, whereas the nonarticular 
portion is covered with loose fibrous tissue, which fills the space between the bone 
and the joint capsule. The petrotympanic, or glaserian, fissure opens into the 
nonarticular portion, and it is here that the abscess is usually found in an involve- 
ment of this space. It is conceivable, as Lillie and Simonton have pointed out, 
that an infection in the middle ear may travel through the glaserian fissure into 
the mandibular fossa and thence into the pterygomaxillary space. Since there 
was no evidence of otic infection in my case, I feel that the reverse occurred, 
with infection beginning in the pterygomaxillary space and extending to the 


mandibular fossa. 
REPORT OF CASE 


S. M. C., a 33 year old white man, was admitted to the hospital May 19, 1942, On May 15, 
the right upper third molar had been removed after induction of local anesthesia, with no 
apparent complications immediately. The next day he began to have pain in his jaw, and 
there was some limitation of motion of the jaw. The remainder of the history was essentially 
normal. He was in the hospital for three days with the impression that he had a peritonsillar 
abscess. On the fourth day, the following conditions were noted: marked swelling around 
the soft palate on the right side; edema of the uvula and anterior pillar, and a slight 
retraction of the tonsil on that side. There was edema of the entire right side of the face 
extending from the angle of the mandible to the region of the parotid gland. A moderate 
trismus was present. The ears showed no pathologic changes, and there was no tenderness 
of the mastoid. The Wassermann reaction was negative, and the urine was normal. Exami- 
nation of the blood showed 4,500,000 red cells and 12,000 white cells, of which 68 per cent 
were segmented forms and 32 per cent were lymphocytes. The hemoglobin content was 
85 per cent. The next day the swelling had extended to the temporal portion of the zygo- 
matic bone and trismus had increased so as to allow the admission of only the index finger. 
The temperature was 104 F. A definite displacement of the tonsil, uvula and anterior pillar 
toward the opposite side had occurred, but the tonsil proper showed no evidence of acute 
inflammation. The patient was in severe pain, and morphine gave little or no relief. At that 
time it was felt advisable to incise the evident abscess in the patient’s mouth, and with 
sphenopalatine ganglion block anesthesia a large amount of thick creamy pus was evacuated 
through a classic peritonsillar incision. A culture of the pus gave a growth of staphylococci 
(Staphylococcus albus) and a few nonhemolytic streptococci. The patient appeared much 
improved the following day, and there was a drop in temperature to 99 F. He was then 
seen daily in the clinic, where it was observed that the wound in his mouth continued to 
discharge large quantities of foul, ropy material. Pressure anterior to the right ear continued 
to cause severe pain, and it was noted that when pressure was applied a gush of pus appeared 
in the oral wound. Also on each closure of the mouth a large quantity of pus presented 
itself at the wound. His trismus remained. Roentgenograms of the right temporal fossa and 
mastoid and zygomatic region made on May 25 were reported on as follows: “There are a few 
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zygomatic cells which appear normal. The right mandibular joint shows some limitation of 
movement but articular surfaces are smooth. The glaserian fissure is not visible.” Culture 
of the blood on May 26 produced no growth. A diagnosis of abscess of the pterygomaxillary 
space was made, and on June 1 the patient was operated on under anesthesia induced by 
intravenous injections of pentothal sodium. A horizontal incision was made along the superior 
border of the zygoma at its root. The temporal fibers were then dissected loose and a probe 
placed under the zygomatic arch entering the pterygomaxillary fossa. Here a large pus 
cavity was encountered; the pus was removed with suction, and a grooved dissector was 
introduced and the extent of the cavity determined. It was felt that the cavity communicated 
with the oral wound. The mandibular fossa was then exposed by incising the articular capsule 
along the lower border of the zygoma and along the capsular attachment to the mandibular 
fossa. A probe was passed, and several small droplets of pus presented themselves at the 
opening. A cigaret drain was placed in the wound and carried forward as far as possible 
into the pterygomaxillary fossa. Sulfanilamide powder was sprinkled into the wound, and 
the skin was closed with black silk. Rapid recovery followed. The oral incision was 
reopened four days after the operation in order to allow free drainage. The drain was removed 
on June 8, and by June 13 the entire wound was healed. The patient was unable to open his 
mouth fully; so proper exercises to overcome this were prescribed. He was discharged from 
the hospital on June 16. Subsequent visits showed ability to open and close the mouth fully 
in two weeks after his discharge from the hospital. 


; 


TREATMENT 


The treatment of an abscess in the mandibular fossa or in the pterygomaxillary 
space or of one involving both sites is of necessity surgical. An incision made 
along the superior border of the zygoma, at its root, is one affording the most 
logical approach. Dissection of the temporal fibers affords immediate access 
to the infratemporal fossa, and with a probe or a groove director one may easily 
enter the pterygomaxillary space. If extension has taken place into the mandib- 
ular fossa, the articular capsule may be loosened. Care must be taken not to 
enter the joint proper, since ankylosis of the joint may result. When mastoiditis 
is the primary offender, with extension into the mandibular fossa, the mastoid 
incision should be extended anteriorly in front of the auricle, where the same 
procedure just outlined can be performed. 


SUMMARY 


Abscess of the pterygomaxillary space and the mandibular fossa is an uncommon 
but not rare occurrence. In my case the condition followed a dental extraction, 
but in the majority of cases reported it has followed otitis media. The most 
outstanding signs and symptoms in this case were: (1) excruciating pain; (2) 
swelling anterior to the auricle, and (3) trismus. There was also a fluctuating 
abscess present in the mouth. This case is unique in that both the pterygo- 
maxillary and the mandibular space contained pus. Surgical intervention, with 
proper drainage by direct approach, resulted in complete recovery, with no disability. 


CONCLUSION 


Review of the literature on abscess of the pterygomaxillary space and the 
mandibular fossa reveals reports of 11 cases. 

Surgical intervention, with proper drainage, will usually result in recovery in 
cases of abscesses of the pterygomaxillary space and the mandibular fossa. 











































































































CHOLESTEATOMA OF THE EXTERNAL AUDITORY MEATUS 


FRANZ ALTMANN, M.D. 
AND 
JULES G. WALTNER, MD. 
NEW YORK 


The so-called cholesteatoma of the middle ear is the result of an ingrowth of 
the stratified squamous epithelium of the external auditory meatus into the middie 
ear. There are several ways in which a cholesteatoma may develop, the cholesteatoma 
always being characterized by an accumulation of concentric layers of horny 
epithelial lamellas within a cystlike sac which communicates through a perforation 
in the tympanic membrane with the external canal. The wall of the sac, the 
“matrix” of the cholesteatoma, is formed by an inner layer of stratified, squamous 
epithelium with abundant superficial keratinization and an outer layer of connective 
tissue. 

In rare instances similar formations are found in the external canal. 


For a long time it was doubted that a cholesteatoma could occur in the external 
canal without the simultaneous presence of a cholesteatoma of the middle ear ; but 
lately it has been histologically shown by Mayer? that isolated cholesteatoma-like 
formations sometimes actually occur in the external canal. The tympanic membrane 
does not show a perforation in these cases, and the middle ear is free from 
cholesteatoma. Mayer described 4 cases; other cases which may possibly belong 
to this group have also been described by Frazer and Muir * and Meyer.’ 


The cause of the condition has not yet been completely clarified. Syphilis 
evidently plays an important role and has been regarded as the etiologic factor in 
4 cases; syphilis was only probably the etiologic factor in Meyer’s case, and no 
cause could be found in 1 of Mayer’s cases. 


Cases of cholesteatoma of the external canal are also interesting because they 
throw some light on the still controversial question of the pathogenesis of the 
so-called epidermis plug of the external canal. 

A new observation of an isolated cholesteatoma of the external canal is herewith 
reported. 

REPORT OF A _ CASE 

History.—R. F., a 35 year old housewife, was admitted to Presbyterian Hospital because 
of a left-sided chronic otitis media with attic-antrum cholesteatoma and abscess of the left 
temporal lobe of the brain. The otoscopic examination of the right ear showed a thick 
retracted tympanic membrane without perforation. The Wassermann reaction of the blood 
was negative. A mastoidectomy was performed on the left side and the abscess drained, but 
the patient died five days after operation. 

Past History—The patient had had mumps at the age of 8 years and had had a running 
left ear since that time. At 13 years she had had scarlet fever. There was no mention of 
any disease of the right ear. 

Histologic Examination of the Right Temporal Bone (Serial Sections).—External Auditory 
Meatus: Near the inner end of the meatus, at the transition of the anterior and inferior 


From the Department of Otolaryngology, Columbia University, College of Physicians and 
Surgeons, and the Presbyterian Hospital. 

1. Mayer, O.: Hals-, Nasen- u. Ohrenarzt 29:283-302, 1938. 

2. Frazer, J. S., and Muir, R.: J. Laryng., Rhin. & Otol. 31:8-30, 1917. 

3. Meyer, M.: Arch. f. Ohren-, Nasen- u. Kehikopfh. 189:127-149, 1935. 
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walls, a small pocket was seen in the skin lining the canal. The pocket was about 2 mm. 
jong and 1.5 mm. wide, ran forward and opened posteriorly into the lumen of the external 
canal (fig. 1). The epidermis of the external canal extended into the sac and showed a 
considerable degree of superficial keratinization on its entire surface and marked acanthosis 
in several places, whereas in other areas of the sac epithelial papillae were completely missing. 
Even though the acanthosis was marked in some places, an active ingrowth of the epithelium 
into the underlying connective tissue or into the bone was nowhere seen. The sac contained 
two pieces of necrotic bone, which were surrounded by concentrically arranged, onion-like, 
horny lamellas (fig. 2). 

The sac occupied the site of a troughlike superficial defect in the osseous wall of the canal 
(fig. 1) which was partially filled with moderately dense connective tissue which showed 
some perivascular round cell infiltration. The surface of the adjacent bone showed numerous 
shallow lacunas which contained connective tissue but nowhere osteoclasts. In several places, 








Fig. 1—Cholesteatoma of the external auditory meatus. 


especially around the inferior wall, the surface of the bone showed a thin layer of osteoid 
tissue which was covered with osteoblasts. Near the tip of the sac a small bony spicule 
projected toward the lumen. It showed normal structure with well stained osteocytes and 
was connected with the osseous wall by a narrow pedicle. The surface of the spicule was 
smooth except for numerous lacunas on its tip. The epithelial lining of the sac covered the 
tip of the spicule and filled out the lacunas. 

Middle Ear: The mucosal covering of the tympanic membrane was thickened and fibrotic. 
In the anterosuperior quadrant of the drum there was a large area of calcification with 
extensive ossification within the mucosal layer. The mucosa of the middle ear showed a 
moderate degree of hyperplasia with some folds and strands of organization tissue and in 
addition signs of a beginning mild purulent inflammation with some purulent exudate in the 
lumen. There were no other pathologic changes. The mastoideal pneumatization was moderately 
well developed; the perilabyrinthine and apical pneumatization was missing. 

Inner Ear: There were no pathologic changes. 
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Examination of the Left Temporal Bone.—The external canal was normal, and ther 
were chronic inflammatory changes in the middle ear, with a cholesteatoma originating j) 
the epitympanic space. The inner ear was normal. 


COMMENT 


In this case was shown the characteristic histologic picture of a cholesteaton, 
of the external canal. There was no perforation of the tympanic membrane; the 
middle ear showed residua after an inflammation which evidently had occurred , 
long time ago and, in addition, a fresh acute inflammation of very short duration, 

The changes in the external canal can be explained with the assumption of , 
circumscribed superficial necrosis of the osseous wall of the external canal with 
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Fig. 2.—Detail of the sac, showing the necrotic bone and the concentrically arranged 
lamellas. 


subsequent demarcation and sequestration of the necrotic bone. The superficial 
site of the necrosis indicated that it was preceded and caused by changes in the 
periosteum, most probably inflammatory in nature. 

The cause of these changes cannot be determined with absolute certainty. 
Syphilis, tuberculosis or some other specific inflammation can be ruled out because 
of the complete lack of any clinical or anatomic evidence of those diseases. It is 
well conceivable, however, that the changes were caused by the scarlet fever infection 
of many years ago. -In rare instances circumscribed or diffuse inflammations of 
the external canal are observed in scarlet fever, even without involvement of the 
middle ear (Nager*). The complete absence of necrotic changes in the bony 


4. Nager, F. R.: Ztschr. f. Ohrenh. 57:157, 1909. 
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structures of the middle ear or of residua of such necroses makes it improbable 
that the necrosis had crept from the middle ear into the external canal, as was 
observed by Boenninghaus.’ We would rather believe either that an inflammation 
in the soft tissues of the canal had spread to the periosteum and led to a destruction 
of the periosteum with subsequent superficial necrosis of the bone or that a 
hematogenic infection of the periosteum had occurred in the course of the scarlet 
fever infection. Either at the time of the infection or later, during the process 
of demareation of the necrotic bone, an ulceration into the canal must have 
developed. The epithelium of the external canal had obviously grown from the 
margins of the ulceration into the depth and over the surface of the granulation 
tissue which separated the living bone from the sequestrated dead bone. 

The acanthosis and pronounced hyperkeratosis of the epithelium was without 
any doubt reactive and due to the chronic irritation from the bony sequestrums. 
Evidence of an active, tumor-like ingrowth of the epithelium into the underlying 
structures was completely missing. It cannot be regarded as a possible etiologic 
factor for the condition in question, as it was considered in the case described by 
Meyer. 

The absence of any signs of a progressive destruction of bone and the small 
extent of new formation of bone and of inflammatory infiltration of the tissues 
indicated that the process had come to an almost complete standstill. Only in one 
place, at the tip of the sac, the presence of the spicule of bone projecting toward 
the lumen might indicate a still at least potentially active process. 

The histologic observations could be interpreted, therefore, as indicating a far 
progressed stage of healing of a superficial bony necrosis which would be complete 
and final with the expulsion of the sequestrums and the elimination of the chronic 
irritation exerted on the epidermis covering the pocket. The fact that the changes 
were so far advanced in this case, as a matter of fact more advanced than in any 
of the cases heretofore known, could be well explained by the long duration of the 
process, because the scarlet fever infection had occurred twenty-two years before 
the death of the patient. 

The residua of inflammatory changes in the middle ear were apparently of long 
standing, as indicated by the extensive ossification in the mucosa covering the 
drum. They too might have been caused by an infection in the course of scarlet 
fever, but the infection might just as well have occurred at another time, e. g. in 
the course of the mumps infection, during which the other ear started to run. A 
connection of the changes in the external canal with the mumps infection seems 
improbable, because destructive osseous lesions in the ear are relatively frequent 
in scarlet fever but not known in mumps. Our conception of the pathogenesis of 
the cholesteatoma of the external canal in this case is identical with that assumed 
by Mayer in his own 3 observations and in the case of Mayer and Frazer.® 

In several of the reported cases the cholesteatoma was combined with a so-called 
epidermis plug, i. e., an accumulation of concentric layers of keratinized stratified 
Squamous epithelium which completely fills out the external canal. The fact that 
cholesteatomas of the external canal may or may not be combined with epidermis 
plugs indicates that the primary change is the cholesteatoma and not the epidermis 
plug. It seems important to stress this fact, because a large group of authors, 
on the basis of clinical observations, came to the conclusion that epidermis plugs 
are caused by irritative changes in the skin of the canal which lead to an increased 





5. Boenninghaus, cited by Denker, A., and Kahler, O.: Handbuch der Hals-, Nasen- 
und Ohrenheilkunde, Berlin, Julius Springer, 1927, vol. 7, p. 316. 
6. Mayer, O., and Frazer, J. S.: J. Laryng. & Otol. 51:683-714, 1936. 
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desquamation of the superficial layers of the epithelium, e. g., by eczema or chronic 
hyperemia ( Politzer,’ Brihl,* Boenninghaus,’ Manasse ® and others) ; the accumy. 
lating epidermis presses against the walls of the osseous canal and sometimes leads 
to ulceration of the skin and even to superficial necrosis of the bone. Results of 
histologic examinations, particularly in cases in which only cholesteatoma but 1 
epidermis plug was present, as in the case reported in this paper, show that this 
conception is not confirmed by the actual histologic observations. 

In the majority of the cases, including the present case, the sequestration had 
occurred in the inner part of the osseous canal near the transition of the inferior 
wall into the anterior wall. It is difficult to give an explanation for this fact; 
peculiarities in the blood supply of this region could possibly play a role. 


SUMMARY 


The formation of a cholesteatoma of the external auditory meatus is regarded 
as the result of a secondary ingrowth of the stratified squamous epithelium of the 
external canal into a cavity formed by sequestration of a superficial area of the 
bony wall. 

Circumscribed periostitis in the course of a scarlet fever infection was most 
probably the cause of the superficial necrosis and sequestration of the bone. 

The border between the anterior and the inferior wall of the inner part of the 
external auditory canal is evidently the area of predilection for the development 
of the cholesteatoma. 

The so-called epidermis plugs of the external canal which were observed in 
some of the cases with histologic examination are the sequelae rather than the 
cause of the necrosis of the bone. 


7. Politzer, A.: A Text-Book of the Diseases of the Ear for Students and Practitioners, 
ed. 5, London, Bailliére, Tindall & Cox, 1909, pp. 206 and 222. 

8. Brithl, G. E., and Politzer, A.: Lehrbuch und Atlas der Ohrenheilkunde, Munich, 
J. F. Lehmann, 1913, p. 248. 

9. Manasse, P: Handbuch der pathologischen Anatomie des menschlichen Ohres, Wies- 
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The first reported use of petroleum as an oil spray was that by J. Mulvaney,’ 
an assistant surgeon of the Royal Navy, who used it in a case of laryngitis in 1869. : 
Aulde? stated that the word “petrolatum” was coined in the 1880 edition of the ! 
Pharmacopeia of the United States “to meet a demand on the part of the medical 
profession for certain proprietary articles which at that time were prepared by a 
patented process.” 

Liquid petrolatum was first officially recognized in 1890. Solis-Cohen, dis- 
cussing Aulde’s paper, remarked: “So called Alboline is a useful vehicle for 
menthol and other agents, to be applied to the respiratory mucous membrane.” 
J. Collins, continuing the discussion (1891), said that when he returned to practice 
after the Civil War he began “the use of these petroleum products, and since then 
cosmoline and alboline have been in my office constantly. I use them in nasal and 
throat affections.” 

In 1892 Munger * wrote that the use of petrolatum in the nose and throat 
was “very general and deservedly so. We have a remedy that not only possesses 
valuable medicinal qualities of its own, but which can be used as a vehicle for 
numerous agents, which will carry such agents to all parts of the upper air passages 
thoroughly. It is even thought possible for the spray to be carried to the air 
cells of the lungs themselves.” 

Forty-six years later (1938) Walsh and Cannon* showed that Munger’s 
surmise was correct; that in experimental animals under special conditions liquid 
petroleum did find its way “to the air cells of the lungs” and produced there 
exceedingly destructive lesions. Laughlen * in 1925 and Pinkerton * in 1927 called 
attention to the relation between oil nose drops and lipid pneumonia in children. 
Since 1925, fifty-seven authors have written articles on lipid pneumonia in the 
world literature, and since 1938, when Cannon and Walsh called attention to the 
relation between oil nose drops and lipid pneumonia, the medical profession has 
been made acutely conscious of a possible danger in the clinical use of oil in the nose. 

Up to the end of 1940, 253 cases of lipid pneumonia were reported. A study 
of these reports shows that in 41 of the cases the pneumonia was described as 
definitely attributable to the intranasal use of medicated oils. The 41 patients 
include debilitated infants, persons with dysphagia due to lesions of the mouth, 
tongue or throat, patients with lesions of the central nervous system, and others. 
Of the 253 patients, 125 were adults and 128 were iniants and children: 







































This study was made possible by a grant from the Pineoleum Co:, New York. 

1. Mulvaney, J.: Brit. M. J. 1:281, 1869. 
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3. Munger, C. E.: Proc. Connecticut M. Soc., 1892, p. 765. 

4. Walsh, T. E., and Cannon, P. R.: Ann. Otol., Rhin. & Laryng. 47:579, 1938. 
. Laughlen, G. F.: Am. J. Path. 1:407, 1925. 

. Pinkerton, H.: Am. J. Dis. Child. 35:259 (Feb.) 1927. 
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Lipid Pneumonia in Adults 
Total number of cases 
Due to: Intranasal use of liquid petrolatum 
Intransal and oral use of liquid petrolatum 
Oral use of liquid petrolatum 
Oral use of liquid petrolatum and vitamin oils 
(halibut liver oil, viosterol in oil and cod liver oil) 
Oral use of vitamin-oils 
Oral use of other oils 
Oleothorax 
Oily eye drops 
Oily throat spray for burns 
Liquid petrolatum on tracheotomy tube 


Lipid Pneumonia in Infants and Children 


Total number of cases 
Due to: Intranasal use of liquid petrolatum 
Intranasal and oral use of liquid petrolatum 
Intranasal use of liquid petrolatum and vitamin oil.... 
Intranasal and oral use of liquid petrolatum and oral 
use of vitamin oil 
Oral use of liquid petrolatum 
Oral use of yitamin oils 
Oral ingestion of milk, egg yolk, etc 
Unknown 


From this tabulation it is evident that cod liver oil, viosterol in oil, cream, 
butter, milk, liquid petrolatum and egg yolk have found their way into the lung 


in some cases and have produced lipid pneumonia. 

I stated in a previous article: “Among the laity the use of oil drops for the 
nose is one of the three most common types of self medication . . . this implies 
consumption of large amounts of oil by an enormous number of persons.” 

Davis reported the case of a man who used a liquid petrolatum douche for 
nine years. Seven gallons (26 liters) of the oil had been used each year. 

The purpose of this paper is a further inquiry into the problem whether the 
use of liquid petrolatum in the nose in therapeutic doses under medical supervision 
is attended with any appreciable danger of aspiration of some ofthe oil and pro- 
duction thereby of lipid pneumonia. It is assumed that it is generally agreed that 
(a) for infants, intranasal instillations of liquid petrolatum should not be used; 
(b) for adults with dysphagia resulting from lesions of the mouth, tongue or 
throat, with certain lesions of the central nervous system and with loss of the 
pharyngeal and/or laryngeal reflex, liquid petrolatum administered intranasally 
(or orally) should not be used. 

It was thought possible to follow the course of a given amount of oil which 
has been dropped into the nose and to determine what portion of that amount, 
if any, in a given number of cases enters the larynx. 


METHOD 


It was found that a radiopaque oil used in an amount comparable to the therapeutic 
intranasal dose of oil could not be followed fluoroscopically. The thin film of oil in the 
pharynx was not sufficiently opaque for one to follow its extension into the larynx, if it did 
take such a course. The fluoroscopic method was abandoned as impracticable. 

The dyes soluble in liquid petrolatum are relatively few. To obtain a solution of some 
of the dyes it was found necessary to use such toxic substances as butyl alcohol. While this 

















NOVAK—FATE OF LIQUID PETROLATUM IN NOSE 243 





produced deep coloring, the oil could not be used on living human tissue. Moreover, even 
the oil with the deepest color when spread as a thin film on mucous membrane did not offer 
enough color contrast to enable recognition of minute amounts of oil. — 

A suspension of finely divided carbon (such as lamp black) in liquid petrolatum permits 
the identification of even a minute amount of oil on the mucous membrane, especially if mag- 
nifying lenses are used. The oil used was purchased in the open market. It is a high grade 
liquid petrolatum medicated with certain essential oils. 

The Amount of Carbon Used.—It was felt that it was necessary to use the minimum 
amount in order not to alter the physical properties of the oil materially. It was found that 
0.33 Gm. of carbon to 30 cc. of oil gave a suspension dense enough for the purpose in view. 


Amount of Oil Used—One-half to 1 eyedropperful was used, i. e. from 0.8 to 1.6 cc. 
The dose of oil prescribed for instillation into the nose varies greatly. As nearly as I have 
been able to ascertain, from %4 to 1 eyedropperful is the average dose prescribed. 

Position of Head—The head was extended about 30 degrees. The oil was instilled and 
the head brought forward. 

Inspection.—Inspection included: the lateral wall of the pharynx; the postpharyngeal wall ; 
the base of the tongue; the hypopharynx, and the larynx, by indirect laryngoscopy (laryngeal 
mirror). In order to determine whether a minute amount of oil could be identified within the 
larynx, a small drop of oil was instilled into the larynx. It could readily be seen as it 
spread. It was further determined that the carbon remained in suspension in the oil sufficiently 
long so that it is highly improbable that any oil gained access to the larynx free of its 
carbon content, thereby being visually undetectable. 

The oil was instilled into various types of noses, including those shov'ng marked devia- 
tion of the nasal septum occluding one side of the nose, congenital narrow.ng nose, a large 
anterior septal perforation, atrophic rhinitis, nasal polyposis, adenoids sufficient to cause meuth 
breathing, congenital short palate and acute pharyngitis. It was also instilled into the nose 
after tonsillectomy. 


COMMENT 


It was not considered within the scope of these clinical observations to use 
inordinate quantities of oil over long periods in order to determine how much of 
this excess oil finds its way into the larynx. 

The course which the oil follows is easily observed. It enters the pharynx 
with a gush when the head is held extended to about 30 degrees from the horizontal, 
having come down the pharyngeal surface of the soft palate. When the head is 
extended more than 30 degrees or the equivalent thereof, i. e. with the patient 
on his back and the head extended, the oil finds its way into the pharynx more 
slowly and spreads over the postpharyngeal wall. The distribution of the oil in 
the pharynx is not limited to the side on which it is instilled but is distributed 
more or less evenly to both sides because of the action of the soft palate. In a 
few moments the oil in considerable amounts covers the piriform fossa, leading 
into the esophagus. 

It was felt that even if any trace of oil could be found in the larynz: after its 
instillation into the nose in any of the subjects observed it would still have to be 
determined whether an intact ciliary apparatus of the tracheobronchial tree would 
not propel this minute amount of oil upward toward the mouth. In other words, 
the presence of some of the oil in the larynx would not of itself mean that the oil 
would inevitably find its way to an alveolus of the lung. 

However, although any minute amount of the oil (such as that dropped into 
the larynx during indirect laryngoscopy) is readily visible in the larynx, in none 
of the subjects observed did any of the carbon-laden oil enter the larynx, with 
1 (possible) exception. This was an intensely nervous person. An eyedropperful 
(1.6 cc.) was deposited in the nose. The patient gagged, and laryngoscopy was 
difficult. The procedure was repeated several times, with similar results. The 
larynx was visible momentarily, and none of the black oil was seen. The excessive 
gagging of the patient made it highly desirable to know whether in such circum- 
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stances some of the oil did find its way into the larynx. The difficulty of doing 
a successful laryngoscopy made it impossible to reach a valid conclusion. 

Sixty subjects were used. Persons in whom mirror laryngoscopy was easy 
were selected. An average of five instillations were made at intervals. With the 
exception of persons with dysphagia following tonsillectomy, no dysphagic subjects 
were used. 

Possible Sources of Error —1. The addition of small amounts of finely divided 
carbon alters in some measure the physical properties of the oil. It does not seem 
probable, however, that the alteration is of sufficient degree to change the clinical 
findings. 

2. Sedimentation of the carbon might leave some carbon-free oil in the pharynx, 
which if it found its way into the larynx could not be seen. The sedimentation, 
however, is extremely slow, and it is highly improbable that any of the oil would 
remain on the pharyngeal mucosa for as long as several! hours. 


CONCLUSION 


When carbon-carrying oil was instilled into the nose in amounts in excess of 
ordinary therapeutic doses, none of the oil was visible within the larynx at varying 
periods of time following the instillation in any of the subjects studied. 


30 North Michigan Avenue. 
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INFLUENCE OF VESTIBULAR STIMULATION ON THE 
FUSION FREQUENCY OF FLICKER 


IN NORMAL SUBJECTS AND IN PATIENTS WITH 
POSTCONCUSSION SYNDROME 


ERNST SIMONSON, M.D. 


MEYER S. FOX, M.D. 
AND 


NORBERT ENZER, M.D. 
MILWAUKEE 


Cerebral concussion may produce subjective disturbances for a considerable 
period without being associated with objective clinical signs. Since dizziness 
is one of the most frequent complaints, it has been assumed that the vestibular 
apparatus is frequently affected by concussion. Vertigo as a symptom complaint 
is subjective. Tests for this condition (Romberg test; deviation test; finger to 
nose test) depend on the patient’s cooperation, and their significance is often 
easily appreciated by the patient. These tests are difficult to apply in cases of 
malingering. Because of its objective nature, one of the best tests available is the 
nystagmus reaction to caloric stimulation. Since the nystagmus reaction may 
be normal in patients with considerable disturbance, the presence of a pathologic 
nystagmus response would indicate objective impairment, but a normal nystagmus 
reaction would not exclude it. The variability of the nystagmus effect may be 
partly due to the judgment of the observer. Hence, only pronounced deviations are 
considered safely applicable. Use of the electroencephalogram appears to give 
somewhat better results. According to Symonds,’ the electroencephalogram shows 
deviations from the “normal” pattern in 50 per cent of all patients with a post- 
concussion syndrome, while only 8 per cent of normal persons show such deviations. 

The test for the fusion frequency of flicker seems to be applicable to patients 
with postconcussion syndrome. The fusion frequency of flicker is that rate 
of successive light stimuli at which the sensation of flicker disappears and 
becomes that of continuous illumination. The fusion frequency depends on the 
chronaxia, the latent period and the refractory period of the visual pathway and 
therefore indicates the excitability of the whole visual system. The fusion fre- 
quency of flicker is decreased by fatigue * and with pathologic conditions * and is 
increased by treatment with methyltestosterone * and vitamin B complex ° and after 


From the Research Laboratory of Mount Sinai Hospital. 
1. Symonds, C. P.: Discussion on Differential Diagnosis and Treatment of Post- 


Contusional States, Proc. Roy. Soc. Med. 35:601, 1942. 

2. Simonson, E., and Enzer, N.: Measurement of Fusion Frequency of Flicker as a 
Test for Fatigue of the Central Nervous System, J. Indust. Hyg. & Toxicol. 23:83, 1941. 
Lee, R. H.: Critical Fusion Frequency of Flicker, Public Health Bulletin 265, United States 
Public Health Service, 1941, p. 195. 

3. Enzer, N.; Simonson, E., and Blankstein, S. S.: The State of Sensory and Motor 
Centers in Patients with Hypothyroidism, Ann. Int. Med. 15:659, 1941; Fatigue of the 
Central Nervous System in Patients with Circulatory Insufficiency, ibid. 16:701, 1942. 

4. Simonson, E.; Kearns, W. M., and Enzer, N.: Effect of Oral Administration of 
Methyltestosterone on Fatigue of Eunuchoids and Castrates, Endocrinology 28:506, 1941. 

5. Simonson, E.; Enzer, N.; Baer, A., and Braun, R.: The Influence of Vitamin B 
(Complex) Surplus on the Capacity for Muscular and Mental Work, J. Indust. Hyg. & 
Toxicol. 24:83, 1942. 
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administration of amphetamine sulfate* or d-desoxyephedrine hydrochloride! 
Of special importance are the observations in experiments by Kravkov ® and Alle; 
and Schwartz ® that acoustic stimulation *° and stimulation of the senses of sme 
and taste** produce deviations (increase or depression) of the fusion frequency 
of flicker, dependent on the strength and nature of the stimulus and the way. 
length of light used for determination of the fusion frequency of flicker. Alle 
and Schwartz concluded that stimulation of any sense organ influences the excits- 
bility of all other sense organs. This conclusion was corroborated by Livanoy’s" 
observation that exposure of the eye of the rabbit to flickering light synchronize 
with the electric potentials (alpha waves) of the acoustic zone. The fusion fre. 
quency of flicker may be regarded as a sensitive indicator of the state of the central 
nervous system. 

As such an indicator determination of the fusion frequency of flicker has some 
technical advantages. Although it is subjective, the results are comparable in 
accuracy to those of objective methods. It demands a minimum of cooperation: 
The patient has only to say whether he sees flicker or not. Crozier and Wolf" 
used this method with lower animals. The patient does not know the actual speed 
of rotation, i. e., the frequency of light interruptions. Since the point of fusion 
can be determined with great accuracy, any effort of the patient to influenc ] 
results can easily be detected by his inability to reproduce the same reading. The 
fusion frequency of flicker cannot be improved by training.** 

According to Kravkov * and Allen and Schwartz,® the effect of acoustic stimv- 
lation on the fusion frequency of flicker depends on the pitch and strength of the 
acoustic stimulus. We applied several standard conditions of pitch and strength 
in the study of 23 normal persons. In this group there were various responses 
to the same acoustic stimulus; the same stimulus produced increase of the fusion 
frequency in some subjects and depression in others. 

The difference in reactions of normal subjects to the same acoustic stimulus 
makes the application of acoustic stimulation impractical in differentiation of 
normal subjects and of patients. This suggested the determination of the effect 
of caloric vestibular stimulation on the fusion frequency of flicker in the same way 
as that used for the nystagmus reaction. The preliminary results obtained were 
encouraging and seem to merit consideration. 


6. Simonson, E.; Enzer, N., and Blankstein, S. S.: The Effect of Amphetamine (Benzeé- 
rine) Sulfate upon Fatigue of the Central Nervous System, Measured by Means of the 
Fusion Frequency of Flicker, War Med. 1:690 (Sept.) 1941. 

7. Simonson, E., and Enzer, N.: Effect of Pervitin (Desoxyephedrine) on Fatigue oi 
the Central Nervous System, J. Indust. Hyg. & Toxicol. 24:205, 1942. 

8. Kravkov, S. V.: (a) Action des excitations auditives sur la fréquence critique des 
papillotements lumineux, Acta ophth. 13:260, 1935; (b) Effect of Smell on Color Vision, 
Fiziol. zhur. 28:313, 1940. 

9. Allen, F., and Schwartz, M.: The Effect of Stimulation of the Senses of Vision, 
Hearing, Taste, and Smell upon the Sensibility of the Organs of Vision, J. Gen. Physiol. 
24:105, 1940. 

10. Kravkov.** Allen and Schwartz.® 

11. Kravkoyv.8> Allen and Schwartz.® 

12. Livanov, M. N.: On Rhythmic Stimulation and the Mutual Relationship of Different 
Areas of the Cerebral Cortex, Fiziol. zhur. 28:189, 1940. 

13. Crozier, W. J., and Wolf, E.: Temperature and Critical Illumination for Reaction 
to Flickering Light: III. Sunfish, J. Gen. Physiol. 22:487, 1939; IV. Anax Nymphs, ibid 
22:795, 1939. 

14. O’Brien, B.: Conference on Visual Fatigue, National Research Council, 1939, p. 4. 
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METHOD 


The fusion frequency of flicker was investigated under standard conditions with respect to 
illumination, visual angle and relative duration of light flashes, as described previously,? in a 
group of 16 normal subjects and a group of 16 patients with postconcussion syndrome. The 
fusion frequency was measured between 9 and 10 a. m. After determination of the initiai 
value, by at least two measurements, caloric stimulation was produced by injection into the right 
auditory canal of 5 or 10 cc. of water at a temperature of 68 to 70 F. The experiments were 
not quantitatively evaluated, The reactions of nystagmus and dizziness were noted, and the values 
were expressed in six grades, varying from — (no nystagmus or dizziness) to ++++ 
(pronounced nystagmus or dizziness), in tables 2 and 3. These grades are arbitrary, so that 
only differences separated by at least one intermediate degree may be regarded as fairly reliable. 
The degree of nystagmus was evaluated by its amplitude and frequency rather than by its 
duration. The simultaneous measurement of the fusion frequency of flicker interferes with 
the determination of the duration of the nystagmus. However, the complete data for the 
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Typical curves for the fusion frequency of flicker, expressed in flashes per second, in 
response to caloric stimulation. A normal response is shown by a and a pathologic response by b. 
I indicates the initial values, and II, the values obtained after stimulation. 


nystagmus reaction, obtained in a separate examination, are given in table 1. The fusion 
frequency was measured one-half, one, two and again threé minutes, and so on, after the caloric 
stimulation, until the initial value was again reached. In several cases the experiment was 
discontinued after seven to twenty minutes, when there was still a deviation from the initial 
level. With patient 12 the experiment was stopped after three minutes because of dizziness. 
The fusion frequency of flicker was expressed in flashes per second, and the effect of caloric 
stimulation as the deviation from the initial level. The accuracy of the method is + 1 flash 
per second, 

The data on the normal subjects are given in table 2, and the values for the patients, in 
table 3. We have tried, for brevity, to summarize in table 1 the most important clinical features 
and observations on our subjects. The data on the injury and on the flicker test are given 
in table 3. We did not include normal results, except for the examination of the eyes, which 
was significant for the determination of flicker fusion, and the examination of hearing and 
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of the vestibular apparatus, which was important for estimation of the effect of caloric stimu- 
lation. The caloric vestibular test was performed under standard conditions (by the Kobrak 
method, with Frensel glasses, the head in the optimum position and the eyes in the midline 
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‘ TaBLe 2.—Effect of Caloric Vestibular Stimulation on Fusion Frequency of Flicker in 
3 Normal Subjects 

i 

~ Initial Maximum 

: Fusion Deviation Time of Duration 

. juency, After Maximum of 

.) Age, Flashes per Vestibular Deviation, Deviation, 

é Patient Sex Yr. Sec. Stimulation Min. Min. Nystagmus Dizziness 
i 1 F 4 60.0 —13.2 2 3 + - 
r 2 F 21 43.6 — 24 1 4 + ons 
5 3 F 20 47.2 — 44 4 >19 - + 
7 4 M 20 44.8 — 24 3 8 + + 
‘a 5 M 24 52.0 — 64 8 >21 ++ et 
3 56.0 — 92 6 >15 ++ ++ 
: 6 M 26 46.6 — 2.6 1 4 + + 
& 7 M 18 40.2 — 3.0 4 8 + + 
g 8 PF 28 48.4 — 2.0 3 4 + + 
"I 9 M 22 45.2 — 08 1 3 + on 
3 — 2.0 1 3 + a 
2 10 M 22 58.4 —10.4 7 >i + se 
3 ul M 26 44.0 — 28 1-2 2 + ++ 
4 12 F 33 36.0 — 2.0 2 6 coe + 
: 13 M 26 45.0 — 3.0 3; 6 § + +e 
: 14 M 26 46.2 — 3.4 2 7 +H 
: 15 M 21 43.6 — 28 4 11 + r 

16 M 28 51.6 — 32 5 > 6 + re 












TABLE 3,.—Effect of Caloric Vestibular Stimulation on Fusion Frequency of Flicker in 
Patients with Postconcussion Syndrome 

















Time of Dura- 
Initial Maximum Maxi- tion 






Fusion Deviation mum of 
Frequency After Devia- Devia- 
Patient Age, Date of Date of Fiashes Vestibular’ tion, tion, Nystag-  Dizzi- 
No. Sex Yr. Injury Test per Sec. Stimulation Min. Min. mus ness 
1 F 49 10/18/41 1/23/42 38.8 + 84 5 >? a + 
2 F 29 6/31/41 10/31/41 49.6 +12,0 13 20 +44 +++ 
3 M 50 8/21/41 li/ 1/41 45.2 + 04 4 5 ++4++ +444 
11/14/41 43.6 + 12 3,4 7 +++ obo ee 
4 P 19 8/18/41 1/10/42 40.4 + 4.0 2 5 4 ++ 
5 M 33 9/15/40 1/10/42 20.6 + 3.4 ly 2 + + 
6 F 18 1/16/42 2/17/42 34.2 + 2.6 5 >10 + ++ 
7 M 24 11/ 1/41 11/14/41 48.0 ~ ~ _ + os 
8 M 34 11/14/41 2/23/42 43.2 + 2.0 6 7 ++ +++ 
2/25/42 41.2 + 38.2 3, 6 8 ++ se she abe 
9 F 23 10/21/41 2/24/42 42.4 + 24 7 11 +4 _ 
10 M 49 2/14/40 2/25/42 34.0 — — _— + + 
ll M 43 3/24/41 8/ 6/42 38.8 + 3.2 10 >11 ++ +++ 
12 M 38 10/ 4/39 7/15/42 82.8 + 83 2 >3 * ++++ 
13 M 68 9/10/42 10/23/42 43.2 + 3.6 1 6 + + 
14 M 85 12/11/41 1l/ 4/42 84.8 + 4.0 1 9 +++ fff 
15 M 61 9/11/42 1l/ 4/42 36.8 + 2.4 4 5 ++ ++ 
16 P 43 6/20/41 11/ 4/42 42.4 + 3.6 3 7 + ++ 
17 M 27 iditbes 1/23/42 42.0 + 5.6 4 >8 + A 
2/24/42 42.0 + 2.4 4 >7 + +e 















* Experiment discontinued because of patient’s dizziness. 





[position 2] and injection of 5 cc. of water at a temperature of from 70 to 76 F.). It can be 
seen in the table that the vision of these subjects was normal or had been corrected to normal. 





Case 17.—This case is somewhat different in that the patient, a man aged 27, did not 
suffer from the effect of a single major injury. He was an amateur boxer who had sustained 
several knockouts and numerous blows to the head during the past five years. He com- 
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plained of frequent headaches. There were no clinical signs. This case is included becays 
of Jokl’s 15 conclusion that boxing may produce irreparable damage to the brain. 


RESULTS AND COMMENT 


Table 2 shows the results for the 16 normal subjects. The initial value fo; 
the fusion frequency of flicker exceeded 40 flashes per second except for subject 12 
for whom the low value of 36 flashes per second is explained by the dimmer 
illumination of the test patch, due to a technical mistake. The values for this group 
of normal subjects fall into the normal range, as established in investigations on 
80 normal subjects under the same standard conditions. Caloric stimulation 
produced in all subjects a depression of the fusion frequency of flicker. The 
maximum depression ranged from 2 to 13.2 flashes per second; i. e., it exceeded 
the experimental error for all subjects and was pronounced for subjects 1, 5 and 10, 
The uniform direction of the normal reaction, however, appears to be more impor- 
tant than the quantitative considerations.. The time at which the maximum devia- 
tion was reached varied from one to seven minutes, and the total deviation lasted 
from three to over twenty-one minutes. For subject 3 the fusion frequency was 
1.6 flashes per second lower than the initial value nineteen minutes after caloric 
stimulation, but it was normal again in fifty minutes. For subject 5 the fusion 
frequency was 3.2 flashes lower than the initial value twenty-one minutes after 
caloric stimulation (in another examination 2.4 flashes lower after fifteen minutes). 
For all subjects the depression of the fusion frequency occurred later than the 
reactions of nystagmus and dizziness; the fusion frequency was still definitely 
decreased when the nystagmus and dizziness had disappeared. It may be con- 
cluded, therefore, that the effect of caloric stimulation on the fusion frequency 
of flicker differs from the nystagmus effect. Figure 1 @ presents a typical normal 
curve for the fusion frequency of flicker after caloric stimulation. 

Table 3 shows the effect of caloric stimulation in a group of 16 patients. Eight 
patients had initial values below the lowest normal limit of 40, as established for 
80 normal subjects. For patients 5 and 12 the depression was severe, and for 
patients 6, 10 and 14, it was slightly less severe. The simple measurement of 
the resting value for the fusion frequency provided pathologic values for about 
half the patients. This is a better proportion than that for the nystagmus reaction, 
which showed definitely exaggerated values for only 2 patients, although for the 
group of patients the nystagmus reaction was more pronounced than that for the 
normal group. The reaction of dizziness appeared to be exaggerated in 6 patients. 
The proportion of pathologic values is about the same as that shown by the electro- 
encephalograms ; however, the use of the flicker phenomenon is much simpler. 

The most striking result was the increase in the fusion frequency instead of 
the normal depression produced by caloric stimulation. This was true except for 
2 patients (7 and 10), on whom no effect was produced. The increase for the 
patients had about the same range as the depression for the normal subjects. 
The same is true for the duration of the deviation and the time at which the 
maximum was reached. In the patients, too, the effect on the fusion frequency 
of flicker occurred later and lasted longer than the nystagmus or the dizziness 
reaction. Figure 1b shows the typical response of a patient to caloric stimula- 
tion. The wavelike nature of the response corroborates Allen and Schwartz's 
observations on stimulation of the senses of hearing, taste and smell. 

The results show that the patients gave a response opposite that of the normal 
subjects. Although there was practically no overlapping in this study, it would 


15. Jokl, E.: The Medical Aspect of Boxing, Pretoria, J. L. Van Schaik, Ltd., 1941. 
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probably occur if the groups of normal and pathologic subjects were enlarged. 
The results appear to indicate that the effect of caloric stimulation on the fusion 
frequency of flicker is a useful clinical test. The use of this test and of the standard 
nystagmus reaction would seem to reveal pathologic deviations in a greater number 
of subjects than the use of the nystagmus reaction alone. 

It is interesting that subject 17 (an amateur boxer) fell into the pathologic, 
and not the normal, group. This might substantiate Jokl’s** conclusion that 
irreparable damage to the brain may be produced. in boxing. 

The fact that caloric stimulation produced a pathologic reaction in all the 
patients while the initial value was depressed in only half the patients can be 
explained. Depression of the resting value for the fusion frequency of flicker 
as an effect of concussion is probably due to interference in the visual pathway. 
The effect of vestibular stimulation involves, in addition, the pathways of the 
vestibular apparatus, which is especially sensitive to concussion. The chance 
of detecting damaged parts of the brain increases with the greater number of 
pathways involved in the reaction. There is no correlation between the initial 
value of the fusion frequency of flicker and the effect of caloric stimulation, and 
there is no reason to expect such a relation. The damage to different parts of 
the brain probably differs in every patient. We speak of damage in a functional 
rather than in an anatomic and histologic sense, in accordance with Denny-Brown 
and Russell.1* The pathologic response is not regarded as characteristic for the 
postconcussion syndrome alone. Further investigations may reveal other con- 
ditions which respond similarly. 

Why caloric stimulation produces inhibition in normal subjects and excitation 
in patients with cerebral concussion is not now explainable. The interdependence 
of the different organs of sense is a recent discovery, and little is known about 
the nature, pathways and mechanisms of these intracerebral reactions. The 
difference in the effect of caloric vestibular stimulation in normal subjects and that 
in patients with postconcussion syndrome reveals a disturbance of the normal 
pattern of intracerebral reactions. 

SUMMARY 


The resting value of the fusion frequency of flicker was depressed for 8 of 
16 patients with the postconcussion syndrome. Caloric vestibular stimulation 
decreased the fusion frequency of flicker in 16 normal subjects and increased the 
fusion frequency in 14 patients with such a syndrome. Caloric stimulation failed 
to produce any deviation in 2 patients. The deviation of the fusion frequency 
of flicker occurs later and lasts longer than the reactions of nystagmus and dizzi- 
ness which were exaggerated in only a few of the subjects. Determination of the 
effect of caloric vestibular stimulation on nystagmus together with its effect on 
the fusion frequency of flicker disclosed a pathologic reaction in a greater number 
of subjects with the postconcussion syndrome than was obtained with the test 
for the nystagmus reaction alone. 
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16. Denny-Brown, D., and Russell, W. R.: 
64:93, 1941. 
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THE HEARING AID FROM THE PATIENT’S POINT OF VIEW 


WALTER HUGHSON, M.D. 
AND 


EVA THOMPSON, A.B. 
ABINGTON, PA. 


Certain physical defects can be corrected only by artificial means. If one js 
deprived of the use of a limb by amputation, an artificial leg is fitted; if one’s eyes 
become functionally inadequate, one is treated with an artificial aid which will 
restore as far as possible the ideal 20/20 vision. Without our going into to 
great detail, impairment in the function of the more highly specialized senses has 
sometimes an obvious cause and can be corrected. Unfortunately, this situation js 
not the usual one. Impairment in function of the special senses is in the vast 
majority of cases a complicated, and often an irreversible, phenomenon. In cases 
of this type the effect of treatment of any kind is problematic. Either medical and 
surgical therapy is basically unavailing or success is possible only through the 
expenditure of an unreasonable amount of time and money and at unjustifiable 
hazard. If the function of certain essential constituents of the particular organ 
is lost permanently, it can be compensated for only by artificial means. 


There is much loose discussion regarding the use of eyeglasses and hearing 
aids, most of which is entirely inappropriate. The art of fitting lenses for specific 
visual defects is an ancient one, while audiometry as a precise technic is still in 
its infancy. In the present discussion the term “audiometry” will be used in its 
modern sense, namely, the measurement of hearing levels by electrical means and 
the compensation of loss with hearing aids. With all due regard to the finesse 
employed in prescribing corrective lenses, the task is comparatively easy. Only in 
extreme cases is the eye with defective vision deprived of its powers of accom- 
modation for sudden extremes of light and darkness, regardless of the actual optical 
situation. The normal ear has no comparably effective mechanism. No corrective 
lens will suddenly bring back acute intensities of light to consciousness, but any 
powerful hearing aid will suddenly intrude painful intensities of sound on an auditory 
mechanism long protected from them by some degree of impairment of function. 
One wears glasses willingly because the ophthalmologists have, through years ot 
effort, achieved a satisfactory means of correcting optical defects adequately and 
specifically. The reason one does not wear a hearing aid with the same enthusiasm 
is that simple amplification of sound for the deafened ear, despite all claims for 
selective emphasis, is not the final answer to mechanical aid for loss of hearing. 
The data derived from a relatively small number of cases are presented in the hope 
of crystallizing the thought and action of otologists along the lines just indicated. 
The problem has been approached from the patient’s point of view, for obvious 
reasons. A common manner of excusing one’s failure to fit an aid successfully is to 


From the Otological Research Laboratory, Abington Memorial Hospital. 

Read before the Section on Otolaryngology of the College of Physicians and the Phila 
delphia Otolaryngological Society, Feb. 17, 1943. A discussion of the paper was published in 
the July 1943 issue of the Arcnives, page 96. 


252 





— we Oe tas ee 





HUGHSON-THOMPSON—THE HEARING AID 253 


blame the patient for lack of cooperation or unreasonableness. This is quite unfair. 
What patient would submit to poorly fitted eyeglasses without complaint? 

The therapy of deafness has been characterized by waves of enthusiasm for 
some procedure, followed by more or less bitter disappointment in the final result. 
Most recently, the fenestration operation gives, according to Shambaugh, an 80 per 
cent chance of success, an average maximum gain of 24.4 decibels being obtained 
ina small group of carefully selected patients. It is generally agreed that to qualify 
for operative treatment of deafness the patient must have normal bone conduction ; 
thus the large group of patients with nerve deafness is at present completely 
eliminated from any type of surgical therapy. In general otologists conduct their 
treatment on a trial and error basis. For the most part the patient finds it time 
consuming, expensive and disappointing. 

There is only one form of therapy available which can hold definite promise of 
immediate help for the hard of hearing patient, and that is a properly fitted hearing 
aid. Failures occur of course, but they can be laid largely to improper handling 
of the individual patient, both from an otologic and a psychologic standpoint. There 
is certainly no other procedure by which we can guarantee a gain in hearing, whether 
this gain fulfils the individual patient’s personal requirements or not. 

The problem is a difficult one to analyze. In the first place, two highly 
complicated mechanisms are involved—one the human ear and the other a piece 
of electrical apparatus which is susceptible for its proper functioning to a number 
of factors. This is neither the time nor the place to discuss the many distasteful 
commercial aspects of the problem. As otologists assume their rightful responsi- 
bility, high-powered salesmanship and advertising will gradually disappear. The 
otologist must be the one who determines the particular advantage of any given 
aid for the individual patient. The war’s end will present otologists with an 
untold number of young men with impaired hearing whose only chance of rehabili- 
tation will be by artificial aid. Civilian otologists are doing nothing about it. The 
Medical Corps of the Army and Navy are concerned at the moment only with a 
personnel whose hearing is normal at the time of induction. But the hearing aid 
companies are now building up this expected market by every advertising means 
at their disposal, ostensibly under the guise of aiding the war effort. It is suggested 
at this point that as otologists we acquire knowledge and develop technics whereby 
special patterns of amplification can be adapted to a specifically deafened ear, which 
depends for its accommodative response purely on the psychologic reaction of the 
deafened patient. 

Basically, every otologist knows why the patient is satisfied or dissatisfied with 
his hearing aid. He knows the extent and type of the hearing loss. He should 
know the patient’s physical and intellectual background and the social and working 
surroundings. Certain combinations of these factors are highly favorable for the 
successful use of a hearing aid; others militate directly against it. 

In order to base such an opinion on the patient’s individual and expressed 
reaction, questionnaires were sent to 136 patients who had been advised to purchase 
hearing aids on the recommendation of the staff of the Otological Research Labora- 
tory of the Abington Memorial Hospital or were using an aid when first seen. Such 
recommendations were made after careful general physical, otologic and audiometric 
studies had been carried out and all indicated therapy had been tried, but without 
significant success. As already stated, the number of patients is relatively small but 
does represent a reasonable cross section of the hard of hearing public. 
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METHOD OF FITTING HEARING AIDS 


The late Austin Hayden,’ and more recently Halsted and Grossman,’ haye 
written extensively on the fitting of hearing aids. These authors have discussej 
in detail the physical and mechanical properties of the aids themselves. This 
phase of the subject will not be dealt with in the present paper. Various procedures 
have been employed to measure the effectiveness of hearing aids. The most common, 
and least accurate, of course is the test with the direct spoken voice. However, 
this method cannot possibly serve as a basis for comparison of different aids an4 





Fig. 1—Soundproof booth in which the reader speaks lists of sentences into the microphou 
Loudness of voice is controlled by a decibel meter in the amplifier. 


different persons, and some means of measured control of voice intensity, delivered 
under uniform and controlled conditions, is essential if the data derived are to be 
of any significance. 

We ® have recently reported on a method of determination of the threshold of 
speech reception which combines various technics already in use; this employs the 


1. Hayden, A. A.: When Hearing Aids Should Be Used, Illinois M. J. 78:442 (Nov.) 
1940. 
2. Halsted, T. H., and Grossman, F. M.: Some Problems Involved in the Fitting of Hearing 
Aids, New York State J. Med. 41:352 (Feb. 15) 1941. 

3. Hughson, W., and Thompson, E.: Correlation of Hearing Acuity for Speech 
Discrete Frequency Audiograms, Arch. Otolaryng. 36:526 (Oct.) 1942. 
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lowest measured intensity of spoken voice which can be heard as intelligible speech. 
Under fixed conditions and with calibrated equipment, a normal level, as well as 
the levels for varying degrees of hearing loss, was established. It was further shown 
that under the conditions observed there was a specific relationship between 
thresholds of speech reception and percentage loss as determined by the discrete 
frequency audiometer. The immediate application of this technic to the fitting of 
hearing aids was an obvious step. 

Briefly, the patient’s threshold of speech reception is determined by delivering 
to the unaided ears a series of spoken sentences at loudness levels controlled in 
1 decibel steps. It has been found that the actual threshold of normal and of impaired 





Fig. 2.—Mearing aids are tested in a soundproof room. The patient faces the loud speaker 
at a fixed distance. As the sentences are delivered, the examiner controls the loudness level 
by means of the attenuator at her left. The threshold of speech reception is determined first 
without an aid and then with one, as illustrated. The second loud speaker is used to introduce 
a measured intensity of mixed noise during the speech reception test with the hearing aid if 
desirable. In this way actual working conditions can be demonstrated directly to the patient. 


hearing for speech is critical to this degree. From a representative selection of 
different hearing aids, the patient is then tested in the same manner with at least 
three the known characteristic response curve of which is deemed suitable for 
the loss, as shown by the audiogram. The actual gain in the threshold of speech 
reception is duly noted (figs. 1, 2 and 3). 

The ear with which the aid is to be used is selected on the basis of various 
factors. If the patient can use the telephone even reasonably well, the ear opposite 
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the one ordinarily used for this purpose is chosen. If the hearing loss is more o, 
less the same in the two ears the patient’s preference can be accepted. When there 
is a disparity in the loss between the two ears, the aid should be used with the better 
ear unless a sufficient gain is obtained in the poorer ear to make it definitely 
superior. ; 

A hearing aid is primarily used to increase the ability of a deafened patient t 
understand speech. Its amplification of individual frequencies is of no concer 
to the patient. The otologist must know the performance and speech band charac. 
teristics of any particular aid before even suggesting its use. The level at which 
aid becomes a necessity lies at an audiometric loss of 25 to 40 per cent, our classifica. 
tion D for speech, and of course anything beyond that level. In its report on 
acceptable hearing aids, the Council on Physical Therapy * of the American Medica! 
Association states that “an aid should give a satisfactory gain.” Though it is 
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Fig. 3.—Actual gain obtained with hearing aids in the groups of p.tients with various hearing 
losses. For every patient the speech reception threshold is raised to an entirely practical and 
useful level. 

In this figure, black rectangles indicate decibels of attenuation without hearing aids; cross 
hatched rectangles, decibels of attenuation with hearing aids. 


sometimes difficult of attainment, we feel that an acceptable aid should give 3 
guaranteed measured gain in speech reception of 30 decibels at least. This may 
be compared with the maximum average gain of 24 decibels obtainable with surgical 
treatment of deafness. When two or more of these aids give equivalent gains 
which meet the aforementioned standard the patient’s preference because of quality 
of reproduction, size, appearance and type of battery may be the determining factor 
in selection. The price range of the better hearing aids is relatively insignificant— 
acknowledgedly, they are all exorbitantly priced. However, the cost must not be 


4. Tentative Minimum Requirements for Acceptable Hearing Aids, J. A. M. A. 114:188! 
(May 11) 1940; Five Years of Progress in the Fields of Audiometers and Hearing Aids, ibid 
120:1213 (Dec. 12) 1942. 
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4 controlling factor in selection. At this point it might be interestnig to, note that 
a hearing aid comparable in every respect to any modern commercial instrument 
except for general appearance and housing can be built at a cost of $19 for all 
essential parts, not including labor. This is significant from the standpoint of 
hearing aid clinics and leagues for the hard of hearing. 

Ten different makes of hearing aids and a variety of models of the various 
makes, fourteen of which were bone conduction aids, both of the carbon and of the 
vacuum tube type, were used by the group of patients studied. Since 1941 the 
formal speech reception test previously described has been used in fitting the aids 
in this laboratory. As already mentioned, when two or more aids give equivalent 
and satisfactory gains, the patient chooses the one finally to be used purely on the 
basis of personal preference. A letter is then written to the local representative 
with a request that he deliver to the patient the specified aid and have an ear piece 
made for the designated ear. The patient returns after a two week interval, when 
the aid itself is checked and the ear piece examined for size and fit. At this time 
further advice and instruction relative to the use and operation of the aid can be 
given if necessary. 

The advantage of the present method is evidenced by the fact that in the present 
series of patients approximately 80 per cent fitted in this manner are entirely 
satisfied with their instruments, as against 70 per cent tested by the two methods 
(direct spoken voice and speech reception threshold) and 60 per cent tested by 
the direct spoken word method alone. 

At this point we would go on record as attesting to the definite superiority 
of available Council-approved aids. There is no question that modern vacuum 
tube aids are vastly superior to the older carbon models. However, between dif- 
ferent makes of vacuum tube aids any clearcut individual superiority is not apparent. 


QUESTIONNAIRE 


Day® stated that 75 per cent of all hearing aids purchased were eventually 
discarded. In our small series this figure cannot be substantiated, but despite 
every effort to compensate for a given hearing loss certain patients were never 
satisfied with their particular instrument or abandoned its use altogether. To 
determine the various human factors which might be involved in the success or 
failure of a hearing aid, questionnaires were sent to 136 patients. Of this number, 
31 failed to reply, 16 of whom were known to have an aid the performance of 
which was a matter of record. Eight stated that they had never procured an aid. 
Eighty-one questionnaires were filled out in detail. The present report, therefore, 
is derived from the personal reaction of 97 persons known to be using hearing aids, 
or 71.3 per cent of the total number questioned. This should be compared with 
Day’s estimate of 25 per cent. 


The questionnaire was as follows: 


1. What hearing aid are you using? Make? Model? Air or bone conduction type? For 
which ear? For the poorer or the better ear? 
2. How long have you used a hearing aid? 
3. How long did it take you to become accustomed to it? 
4. How much do you use it? 
5. Has benefit increased with*continued use? 
6. How many different kinds of aids have you tried? 





5. Day, K. M.: Prescribing a Hearing Aid, Pennsylvania M. J. 43:1299 (June) 1940. 
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7. In what surroundings is the aid most helpful ? 

8. Do you like it? 

9. If the aid has been discarded, why? 

10. Do you think your hearing has changed since you have used the hearing aid? 
11. If so, is it better or worse? 

12. Have you had any audiograms made since using the aid? 

13. Where were they made? 

14. Have the hearing aid company and salesmen been cooperative ? 

15. How much servicing has your instrument required? 

16. What is the average life of the batteries? 


17. Please let us have your candid criticisms of hearing aids and any suggestions you may 
have which would be of help to other patients who wear them. 


As can be seen, the various questions in the form are designed to elicit the 
patient’s personal, subjective reaction to the aid itself and to associated conditions, 
such as service and upkeep. In other words, the human reactions of the users 
were sought. A special effort was made to avoid questions of the “leading” type. 
Analysis of data of this type is difficult, since much of the information does not lend 
itself to exact enumeration. However, certain trends or tendencies do appear, 
and concentrations of reaction relative to age groups, hearing loss and emotional 
stability can be demonstrated. 

PERSONAL REACTION 


Forty-two patients answered the question “Do you like it?” [the aid] with 
“yes” without reservation and 27 with “yes” with reservations, while 14 replied 
definitely “no.” Nineteen of the total group used bone conduction aids, 14 of which 
were of the carbon and 5 of the vacuum tube type. The replies of 14 patients 
indicated that bone conduction aids were used successfully despite the fact that 
several of these patients had loss for high tones and 2 had bone conduction which 
was definitely inadequate for the hearing aid, with notable loss at 2048 cycles 
and above. These particular patients used the bone conduction hearing aid before 
coming in for examination. 

Careful scrutiny of the dissatisfied group reveals the following facts: Most 
of the number were highly self conscious about wearing the aid, even though it 
gave them improved hearing. In the group of persons 55 to 75 years of age the 
aid specifically failed to balance the sharp loss for high tones shown in the audio- 
gram, the most difficult type of hearing loss to relieve satisfactorily. Extreme 
nervousness and unwillingness to carry through the learning period, which should 
not be longer than six months, is almost a specific contraindication to the use of 
an aid. Patients with such a handicap must be brought into emotional adjustment 
before they make any attempt to use the aid, or else they should be under constant 
supervision during the learning period. One patient of this type was specifically 
psychiatric ; another, foreign born, could not overcome the language difficulty. A 
few, particularly the older patients, objected to the size and weight of the trans- 
mitter and batteries and the difficulty of adjustment of the units and controls. 

The great majority of replies attested to the excellence of service given by 
the distributors. However, no single company escaped the charge of poor service 
in certain individual cases. In general the aids require remarkably little servic- 
ing, twice a year, testimony to the wisdom of the Council’s requirements in regard 
to excellence of workmanship and parts. Reports by patients on the life of the 
batteries were completely inconclusive and certainly did not conform to estimates 
given by company representatives. This fact alone would lend weight to the 
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necessity of having uniform A and B batteries for all makes of aids. Fortunately, 
this goal is now almost a matter of achievement, under the direction of the War 
Production Board. 

As indicated in the introduction, there are important considerations to be 
weighed in the fitting of a hearing aid, quite apart from the aid itself and the 
patient’s actual loss of hearing. Most important of these is the patient’s power of 
accommodation. In this small series the second to the eighth decade were repre- 
sented. More women than men were fitted. Hearing losses of both conductive 
and nerve type ranged from 30 to 70 decibels in the speech frequency range, the 


| equivalent of 50 to 100 per cent loss in speech reception. Tinnitus is not a con- 


tributing factor to lack of success. One patient reported disappearance of tinnitus 
with the use of a hearing aid. The majority of patients who were satisfied with 
their aid used it during most of their waking hours. Benefit increases with con- 
tinued use. The aids were most helpful in relatively quiet surroundings, although 
a number of persons were satisfied under all conditions of use and a few replied 
that the aids were most helpful in noisy surroundings. As is the case with every 
person who has impaired hearing, most of the group felt that their hearing had 
become further impaired, but this apparent change was not borne out by their 
audiograms. The explanation of this apparent loss lies in the fact that when the 
aid is not in use the patient becomes more conscious of his defective hearing. 

Many pertinent comments were made in the patients’ general discussions of 
their hearing aid problem. Several observed that “a hard of hearing person is 
more conspicuous without an aid than with one.” A patient using an aid soon 
realizes that his “deaf voice” is an immediate indication of his loss of hearing. 
Another frequent observation was that “hearing aids can never give back normal 
hearing,” restoration of which is a point used in salesmanship and advertising, 
but they do make possible a return to relatively normal living. Of the patients 
who replied “yes” with reservations, many stated that they did not like the aid 
but could not get along without it, either in their work or in social life. A fre- 
quent criticism made by all users of hearing aids is the intrusion of extraneous 
noises on consciousness so that clarity of speech is confused. It is difficult to 
convince such patients that this annoyance will largely disappear with continued 
use and that the condition is one always present for a person with normal hearing. 
Fortunately, vacuum tube aids, if they are functioning properly, are relatively free 
of the noise inherent in practically all the carbon microphone air conduction 
instruments. Extraneous noises are the same for all instruments so far available, 
and any aid failing to amplify noise will be less adequate in raising the speech 
reception level. Experiments are now being carried out to determine the aids’ 
performance under measured intensities of mixed noises. In this way the patient 
will actually experience under test the conditions he will meet in his routine home 
and business life. 

The size and weight of batteries present, of course, more of a problem for 
women than for men, and one which permits of no ready solution. The incon- 
venience is one that must be borne if this kind of aid to hearing is desired. All 
patients quite properly protest against the excessive cost of the instruments. 
Here, again, the otologist can contribute little more than sympathy. This is not 
the time or place to discuss this problem except to say that it will probably never 
be solved until the hearing aid companies are willing to stand on the merits of 
their products and then pass along to the purchaser some part of the saving from 
their overhead now consigned to high-powered salesmanship, and in some 
instances to flagrantly misleading advertising. 
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COMMENT 


Many other phases of the problem of hearing aids require thoughtful consi¢. 
eration, further clarification and better understanding, but the immediate purpog 
of this presentation is to record the personal reactions of a group of persons who 
are using such aids. For this group accurate data are available relative to thei 
hearing loss, factors concerned with it, the method employed in fitting the aid 
and a follow-up study of the aid’s performance. 

In the analysis of the data one point seems to be outstanding, namely, that 
with refinements in the technic of fitting an important gain can be made in the 
number of persons who will be satisfied with their instruments. This fact alone 
should serve as an encouragement to further effort in this direction. 

From the work of Day, Berry and others, otologists are learning the true 
implications of the psychology of deafness. There is no need here to enlarge on the 
necessity for thoughtful and kindly insight into each patient’s reaction to his 
disability and its resulting personal problems. 

The hearing aid is no substitute for well considered and rational conservative 
treatment of deafness. But an aid is unique in one respect. It can deliver a 
measured gain immediately and thus serves an emergency purpose. There js 
no reason, for instance, why therapy offering reasonable promise of success and 
an ultimate gain comparable to that supplied by the aid should not be used in 
conjunction with the aid. If by some fortunate chance the aid could be dispensed 
with, the patient would at least have had a period of training, which is always 
necessary, together with whatever assistance could be gained from the instrument 
in the interim. 

Impaired hearing imposes on every person so handicapped some element of 
nervous tension regardless of his individual adjustment to the loss. There is 
only one treatment for this nervous strain, and that is relief from the cause or 
restoration of serviceable hearing. The hearing aid will do this. It is a form of 
therapy of both a specific and a general character. As such, the fitting of a 
hearing aid should be the prerogative of the attending otologist. 


CONCLUSIONS 


Data are reported on information obtained from 97 persons who have been 
wearing hearing aids over periods varying from two months to twenty years. 

Seventy per cent of all the patients fitted with the aids and replying to the 
questionnaire declared themselves satisfied with their instrument. 

Of the group fitted by actual measurement of hearing gain, 80 per cent were 
satisfied. 

Ten different instruments and several different models of each aid were used 
by this group of patients. 

Of the vacuum tube aids, no single make is outstanding in its performance, 
either by air or by bone conduction, so far as the replies to this questionnaire 
indicate. 

In the fitting of any hearing aid the psychologic makeup of the individual 
patient must be studied and appraised. The use of hearing aids is a form of 
therapy. This being the case, the function of fitting aids belongs distinctly to 
the otologist. 
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POST-THERAPY OBSERVATIONS ON OVER TWO 
THOUSAND SUBJECTS WITH 
SPEECH DEFECTS 


CHARLES H. VOELKER, M.A. 
STILLWATER, OKLA. 


Although the American Speech Correction Association is anxious to establish 
phoniatry as the twenty-seventh medical speciality, little progress has been made 
except at Rush Medical College. At Edinburgh, Scotland, and on the Continent 
phoniatry has always been a medical practice. Meanwhile, American scientists, 
working with this aim, are carrying on as clinical phoneticians, building up a body 
of knowledge, in close cooperation with pediatricians, otolaryngologists, neurologists 
and psychiatrists. The present study is an attempt to evaluate what these physicians 
may expect when they refer one of their patients to a clinic for speech therapy. 
It will illustrate the efficiency of phoniatric practice by giving the results of post- 
therapy observation over a period of ten years on 2,000 speech-defective subjects. 

I well remember the psychologic clinic lessons of Dr. F. N. Maxfield, of Ohio 
State University, and Dr. David Mitchell, of New York, which stressed the impor- 
tance of clinical observation after psychologic service, as an index of the efficiency 
of therapy. Dr. G. O. Russell, of the Ohio State University speech and hearing 
clinic, gave me the advantage of his long experience in trying to keep in contact 
with his subjects after therapy had been given. It seems to be characteristic that 
subjects who are relieved no longer keep in contact, whereas one continually hears 
from subjects who are merely slightly improved or are made worse, and a letter from 
a former subject is often a sign of relapse. 

It is unfortunate that more such studies have not been made. They are difficult 
for clinic workers, but speech correction is, in part, an educational problem of the 
public school system, and no comparable difficulties should arise therein in studying 
the number of children whose speech defects are corrected and improved from grade 
to grade; yet only such brief reports as those of Heltman* and Gifford? are 
available. 

The present report represents a decade of study of this problem, and, even so, no 
highly reliable method presents itself to guarantee efficiency in clinical follow-up 
study. I did try out, with no little success, the idea that if a person does something 
for you, he will hold your friendship valuable. The voice-coaching approach in 
speech therapy is like physical therapy or psychiatry in that a more intimate rela- 
tionship is established with the patient than there is with patients treated with 
materia medica or surgically. I found what a subject was interested in and asked 
him to bring me examples. I found that the most important problem was to get 
the subject or the parents to write the first letter or Christmas card. Many were 
kept track of by letter, and this made a social visit possible. It seems clear now 
that such a basis is better than that of a too abstract professionalism on which to 
meet a former subject. 

The ages of the subjects reported here ranged from 4 to 37 years (mostly 5 to 8 
and 18 to 20 years) at the time of therapy. The follow-up records were made 





“ po Heltman, H. J.: Some Educational Aspects of Speech Correction, Quart. J. Speech 
:221, 1931. 
2. Gifford, M. F.: Speech Therapy in California, Speech 1:34-36, 1936. 
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during an average maximum lapse of five years and four months. No one was 
considered as offering reliable follow-up information less than two years after 
therapy. The most recent subject was given clinical work in 1939; the earliest, jn 
1930. The subjects were sometimes followed through their parents. But 1 
subject is included here who did not receive a thorough speech examination of the 
routine clinical sort. The last limitation is important because of the wide geographic 
distribution of the subjects. They reside in thirteen states. 

The subjects were given phoniatric service at the Children’s Hospital speech 
and hearing clinic in Columbus; at the Ohio State University speech and hearing 
clinic; at the Capitol College speech and reading clinic, Columbus; at the Dart. 
mouth College speech clinic ; at the psychologic and speech clinic of State University 
of Iowa; at the Oklahoma Agricultural and Mechanical College speech clinic, and in 
private practice over a decade. 

The 2,416 subjects were given clinical service for the following types of defects: 
dysphasia, dysarthria, dysphemia, dyslogia, dyslalia, dysrhythmia and dysphonia 
The subjects were classified according to the most prominent disabilities diagnosed, 
minor complications being omitted. In practice there are few cases of pure 
defects. For example, if a person stuttered and had the usual minor complications 


Percentage of 2,416 Subjects with Speech Defects Corrected in Phoniatric Practice, as Shown 
by a Clinic Follow-Up Study Five Years and Four Months After Speech Therapy 
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of thin voice and poor articulation, he was counted only once, and then under 
dysphemia. The defective patients were almost equally divided between the minor 
and the major degrees of defectiveness, here called handicapping and disabling. 
Dysphasia is a weakening of the power of linguistic imagery due to injury or 
disease of the dominant frontal lobe of the cortex, together with lesions of the 
posterior areas of varying sizes. Dysarthria is a disturbance in innervation of 
articulation due to injury or disease of the brain stem or the peripheral nerves. 
Dysphemia is an intermittent and variable fluency disorder symptomatic of psycho- 
neurosis. Dyslogia is a weakened form of language behavior due to impaired 
reasoning associated with psychoses and feeblemindedness. Dyslalia is a functional 
or structural defect of articulation, exclusive of dysarthric paralysis, and 1s 
dependent on malfunctioning of the lips, tongue or palate or on malformation 
of these articulators. Dysrhythmia is a functional defect of the cadence and 
inflective elements of voice. Dysphonia is a functional or organic defect in voice 
quality which muffles or interferes with phonation. It is important to indicate that 
a structural anomaly is not a sufficient and adequate reason in itself to account for 
defective speech. The same anatomic malformation may occur in normally and 
defectively speaking subjects, and the compensations made by the normal-speaking 
persons are the basis for the therapies administered to the patient with defective 
speech. 
A difficult philosophic problem often raised is: When is a subject “cured”! 
This study did not supply the answer except that those whose defect was slightly 
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“improved” were not counted as “corrected.” The use of the word “corrected” is 
not as arbitrary as philosophers in the field would have one believe. But it is quite 
true that it is not yet possible to set up a laboratory sort of tally mark schedule 
as an index. The follow-up examination was given with the rationale of the speech 
survey in that if the speech of a subject was not diagnosed as defective, he was 
counted as speaking normally and therefore as corrected of his past defect. The 
standards were raised perhaps by recollection of those points in which lay the sub- 
ject’s former difficulty. This is not a limitation, however, since persons with 
corrected defects are usually superior to average speakers, as a result both of their 
study of speech and the high aims and objectives of the speech coach. 

One of the most astonishing results of this study were the observations in regard 
to the attitudes of these former defective patients as expressed in opinions regarding 
their past speech history. First, there seemed to be a psychologic barrier pro- 
hibiting introspection on the part of the subject. Insistence in directing questions, 
such as: “Does it feel any different to speak now than formerly?” or, “Can you 
describe how you used to feel when you had trouble?” resulted in a variety of 
escape behaviors, such as changing the subject or finding distant chores suddenly 
urgent. Some stated, however, that they could not recall their past experiences. 
Almost all thought that speech correction was valuable, although a few wondered 
if they might not have outgrown the defective speech anyway. Some denied ever 
having had trouble. Others worried about their children. 

A positive observation indicates the desirability of early correction. There was 
much less morbidity of attitude toward speech defects in persons whose principal 
recollection of their handicap was of the order of “Mother told me I used to have 
trouble” than in the older subjects whose life goals had been modified in adolescent 
or adult years. 

Phoniatrists, of course, do not advertise. A subject goes to the family physician, 
and then if he is referred to a specializing physician, he comes to the speech 
clinic. Almost all of the subjects whose cases are here recorded were referred to 
me by medical specialists, over three hundred in all. Few were referred directly by 
general practitioners, who sometimes seem to steer subjects away from speech 
chnics. But for the general reader, who is unfamiliar with phoniatric therapy, it is 
important to indicate that all but 12 of these 2,000 subjects had medical examina- 
tions before speech therapy, and 4 of these 12 had medical examinations during 
the speech therapy.. It seems that there are certain psychoneurotic persons who 
sometimes lose their respect for the very physicians who could do most to help 
them. The remaining 8 subjects were of that category, although 2 of them had to 
have medical attention sometimes during the follow-up years. Even though the 
physiologic limits of general disease are different from the organic standards for 
speech pathology, it is most important that the physician cooperate in indicating 
that the patient is healthy enough for speech therapy and in maintaining a healthy 
state during and immediately after therapy. 

It will be noted that minor dysphasias are not often corrected. This is probably 
the result of a strong popular diagnosis of lack of intelligence. The fact that half, 
only, of the patients with severe dysphasias were corrected may be the result of 
their already having been worked on by so many reliable and faddish clinicians before 
they arrived at the speech clinic, and perhaps may be due to a research interest, 
emphasizing the study of the pathology rather than the administration of therapy. 

It will be noted that minor dysarthrias are more readily corrected than are the 
severe forms, which take several years of exercises. It will also be noted that here 
is recorded an advance in therapy beyond speech prognoses of the past. 
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Minor psychoneurotic disabilities of the dysphemia syndrome seem next ty 
impossible to correct, the disorders of only 8 out of approximately 400 patient 
being managed successfully. This seems to offer conclusive evidence that the more 
severe and the more frequent the stuttering spasms, the easier the defect is t 
correct. It would seem that if a psychologist were to make it easy for a subject 
to have a defective speech personality, then there is no hope for his eventual correc. 
tion. Instead, tensions ought to be set up, perhaps, which would make the defer 
unbearable, and more severe, so that it could be readily corrected. 

It is difficult to determine whether or not a feebleminded child is speaking up to 
the best of his mental capacity. Although I* have made intensive studies of the 
subject, these data may not be highly reliable. Certainly, these subjects never 
reach normal speech standards. 

The minor dyslalias are significantly easier to correct than the severe ones. This 
is probably due to the longer and slower process necessary to correct articulatory 
disabilities, in contrast to psychoneurotic troubles. Certainly, this evidence points 
again to the value of every elementary school teacher’s carrying on speech correction 
work, so that every child has the benefit of six years of speech correction. 

The dysrhythmias are difficult for the clinician to correct when they are of 
minor severity. This may be due to the negativistic evaluation by the subject of the 
importance of speech correction for himself. The same attitude seems to be true 
of dysphonia. The general population is so poor in this regard that the persons 
with minor defects feel that they are about the same as average, just a little hard 
to listen to. 

The total number of subjects whose defects were corrected correlates with the 
results of previous studies. Gutzmann, cited by Hall,* reported 72 per cent, and 
the defects were comparable to the serious defects reported here. Lemmon, cited 
by Heck,® reported 36 per cent, and this material was comparable to the minor 
defects reported here. 

SUMMARY 


This study represents a decade of follow-up observations on phoniatric service 
administered to persons with speech defects and establishes an index of value for 
making prognoses and for evaluating progress in the understanding of therapy for 
speech disorders. The defects were classified according to the technical terminology 
established by the Committee on Nomenclature of the American Speech Correction 
Association. These empiric results indicate that 38 per cent of the handicapping 
and 75 per cent of the disabling speech defects are corrected in present day clinical 
practice. 


Rehabilitation Clinic for the Disabled and Handicapped, Oklahoma Agricultural and 
Mechanical College. 
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Case Reports 


SARCOMA OF THE LARYNX 
Georce B. Fercuson, M.D., Durnam, N. C. 


The rarity of laryngeal sarcoma has been pointed out by many authors. In 
1935 Tucker + reported 1 such tumor in 200 consecutive cases of malignant growths 
in the larynx. Figi* reviewed the literature and reported 4 cases observed at 
the Mayo Clinic between 1910 and 1933. More recently Havens and Parkhill * 
included these 4 cases in a report of 11 cases of sarcoma and noted 15 additional 
cases of laryngeal sarcoma collected from the “pertinent literature in English 
covering the same period,” i. e., from 1910 to 1941. Rigby and Holinger * have 
recently reported a case of fibrosarcoma of the larynx in a newborn infant. 


REPORT OF CASES 


Case 1—A white man aged 69 was referred by Dr. M. B. Leath to McPherson Hospital 
on Nov. 25, 1937 because of hoarseness for six months. He stated that tissue removed from 
his larynx three months before had been reported to be inflammatory. One of the patient’s 
sisters had died of “pelvic cancer.” 

Examination revealed an ovoid tumor in the anterior portion of the left vocal cord. The 
tumor was about 1 em. in diameter and projected well beyond the margin of the cord into 
the glottis. Both arytenoid cartilages moved freely. The cervical glands were not enlarged. 
There were no café au lait spots or other evidence of Recklinghausen’s disease. The white 
cells numbered 8,000 and the red cells 4,550,000, and the hemoglobin concentration was 90 
per cent. The blood pressure was 100 systolic and 70 diastolic. 

An attempt was made to remove the tumor through an anterior commissure laryngoscope 
on November 26. The tumor, which was whitish, seemed limited to the left cord and the 
areas immediately above and below. The biopsy specimen obtained at direct laryngoscopic 
operation was diagnosed as fibroma by Dr. Thomas Byrnes, who further expressed the opinion 
that it “might recur, since no limiting capsule was present in any section.” Additional large 
portions of tissue were removed from the left ventricle and from the superior surface of the left 
vocal cord on November 29. On December 1 an attempt at complete removal of the growth 
was made; the remaining portion, however, seemed adherent in the region of the anterior 
commissure. Tissue from this area was studied by Dr. Byrnes, who reported it to be of 
“the same structure as that recently described, some of the cells being very large and irregular 
in shape and a fair number of atypical mitoses being present, an indication of the malignant 
character of the growth.” 

Thyrotomy, following the anterior commissure technic, was performed with local anesthesia 
on December 16. The right vocal cord and adjacent tissues were cut about % inch (0.6 cm.) 
back from the anterior commissure. The left side was removed back to the vocal process. 
After this excision it was noted that a portion of growth still remained on the right vocal 
cord. This appeared to be a single, discrete lesion, and it also was removed. The airway was 
adequate without tracheotomy. 

The specimen of tissue obtained at operation was submitted to Dr. Byrnes and to the Army 
Medical Museum (accession no. 56385). Dr. Byrnes and the pathologists at the muse. n 
concurred in the diagnosis of fibrosarcoma (fig. 1 A and B). Dr. Byrnes further reported that 
the discrete lesion from the right cord was inflammatory. 

The postoperative course was uneventful. The patient was discharged on the fourteenth post- 
operative day. He has been under intermittent observation for more than five years. Owing 
to shortening of the vocal cords, he has a weak, whispered voice, which is adequate, however, 


to carry on his work as a wholesale confectioner. 


1. Tucker, G.: Cancer of the Larynx: Observations in Two Hundred Consecutive Cases, 
Arch. Otolaryng. 24:1-8 (Jan.) 1935. 

2. Figi, F. A.: Sarcoma of the Larynx, Arch. Otolaryng. 18:21-33 (July) 1933. 

3. Havens, F. Z., and Parkhill, E. M.: Tumors of the Larynx Other Than Squamous Cell 
Epithelioma, Arch. Otolaryng. 34:1113-1122 (Dec.) 1941. 

4. Rigby, R. G., and Holinger, P. A.: Fibrosarcoma of the Larynx in an Infant, Arch. 


Otolaryng. 37:425-429 (March) 1943. 
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Case 2.—A white man aged 65 was referred by Dr. L. H. Swindell to McPherson Hospital 
on Nov. 24, 1941 because of hoarseness for eight months. His health had been excellent i, 
the past. The patient’s mother and one sister had died of carcinoma of the breast. Mirro, 
examination of the larynx was difficult because of an overhanging epiglottis ; however, a smooth, 














Fig. 1 (case 1).—Fibrosarcoma of the larynx. B is a high power magnification of a portion 
of the field shown in A. 


whitish mass was noted toward the front on the right side. Both arytenoid cartilages moved 
freely. There was no enlargement of the cervical lymph nodes. The Wassermann reaction 0 
the blood was doubtful, and the Kahn reaction was negative. The white cell count was 6,700 
the hemoglobin concentration 101 per cent and the red cell count 5,050,000. Urinalysis showed 4 
distinct trace of albumin with a few hyaline casts. The urea nitrogen of the blood was 10.7 ms. 
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per hundred cubic centimeters. A lateral roentgenogram of the neck (fig. 2) 5 showed a 
soft tissue shadow, the size of a cherry (1.5 cm.), springing from the anterior portion of the 
larynx; it appeared to be attached to the thyroid cartilage. A posteroanterior roentgenogram 
of the chest revealed essentially nothing abnormal. 

The larynx was inspected through an anterior commissure laryngoscope, with the use of 
local anesthesia. Tissue removed for microscopic study was of firm consistency. The patient 
cooperated poorly, and further information as to the exact nature and point of origin of the 











Fig. 2 (case 2).—Lateral roentgenogram of the larynx, showing a tumor springing from 
the anterior portion. 














Fig. 3 (case 2).—Tumor after removal. 


tumor could not be ascertained. Dr. Clark E. Brown reported it to be a “malignant tumor, 
probably sarcoma.” 

On Dec. 1, 1941 thyrotomy was performed, with local anesthesia. The thyroid cartilage 
was opened by an incision which started in the midline of the superior margin and was carried 
about %4 inch to the left of the midline at the lower border. The soft tissues of the larynx 

5. The print of the roentgenogram was made by the medical division of the Eastman Kodak 
Company. 
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were divided along the same plane. A firm, whitish mass was seen to extend posteriorly below 
the ventricular band, and above the true cord. A flap, including the small portion of the lef 
vocal cord, was so cut as to leave an ample margin of normal tissue above and below the tumor. 
These incisions were carried backward as far as the vocal process of the right arytenoid 
cartilage. When this flap was separated from the thyroid cartilage, the tumor mass swung 





Fig. 4 (case 2).—Microscopic appearance of tumor; A, low power; B, high power 
magnification. 


free on a small pedicle, so that, in spite of the histologic report of a malignant growth, it now 
seemed possible to excise the tumor by itself. This having been done (fig. 3), several sutures 
were introduced to bring together the cut edges of the soft tissue in an attempt to return them 
to a normal position. A no. 5 tracheotomy tube was placed through the second, third and 
fourth rings of the trachea. 
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The considerable alteration of the technic anticipated (i. e., excision of a large wedge of 
thyroid cartilage, together with the subjacent soft tissues) was due solely to the appearance 
of the tumor at operation. All previous examinations, including the roentgenographic study, 
indicated that the tumor probably sprang from the thyroid cartilage itself. 

The patient’s condition remained excellent throughout the postoperative period. His 
temperature rose as high as 992 F. He was dismissed from the hospital on the ninth post- 
operative day (July 10). On Jan. 22, 1942 granulation tissue was removed from the anterior 
commissure by direct laryngoscopy. On March 5, 1943, when the patient was last seen, his 
voice was still improving, and mirror examination of the larynx showed little variation from 
the normal appearance. 

Some difference of opinion concerning the pathologic diagnosis (4 A and B) was encountered 
in this case. The tissue was submitted to the Army Medical Museum (accession no. 78505), 
where the diagnosis was fibroma durum. Two oncologists in Boston and Philadelphia sup- 
ported the diagnosis of fibrosarcoma made by the local pathologist. 


CONCLUSIONS 


In the 2 additional cases of laryngeal sarcoma here reported the tumors follow 
a fairly typical pattern for fibrosarcoma of the larynx. Such tumors are difficult 
of pathologic diagnosis ; while they are microscopically malignant, they may follow 
a clinically benign course and are amenable to conservative surgical measures, 
even when the growth is large. 


1110 West Main Street. 
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Progress in Otolaryngology 


Summaries of the Bibliographic Material Available in the 
Field of Otolaryngology 


THE PARANASAL SINUSES 
REVIEW OF THE LITERATURE FOR 1942 


SAMUEL SALINGER, M.D. 
CHICAGO 


The volume of literature on the sinuses for 1942 was decidedly less than in 
former years. This was due in part to the inaccessibility of continental journals 
and in part to the general preoccupation with the war. Increasing interest in trauma 
as affecting the sinuses and in aero-otitis and aerosinusitis is manifest. No doubt 
contributions to these interesting subjects will increase. 

Much valuable information on the incidence and control of infections of the 
upper respiratory tract in camp and under actual war conditions should soon be 
available, and members of the medical profession at large will welcome adequate 
studies of these problems by competent observers. 


ANATOMY; PHYSIOLOGY; PATHOLOGY; BACTERIOLOGY 
Novah* presents a study of the sphenoid turbinals (concha sphenoidalis, or 


ossiculum Berticci). Since the ossicles form the boundaries of the primitive 
sphenoid sinus while it is still intranasal and later, by fusion with the ethmoid and 
the sphenoid bone, help to form the adult sphenoid sinus, any abnormality in their 
rate of growth may result in inhibiting the development of the sinus. The author 
presents 6 cases, in 5 of which the ossicles had coalesced with the ethmoid bone but 
were still separated from the sphenoid bone, and 1 case in which coalescence with 
the sphenoid bone had taken place while they were still separated from the ethmoid 
bone. In all these cases notable irregularity in the pneumatization of the sphenoid 
bone was observed. The author reviews a number of articles in which divergent 
opinions as to the function of these little bones are expressed. 

Brunner * studied a number of sections from the nasal and the sinus mucosa 
of newborn infants and adults with various pathologic processes, with particular 
reference to the glandular elements. He found three types of glands: namely, 
the mucous, the albuminous and the mixed, the first two occurring far in excess 
of the last type and in approximately equal numbers. The glands in the sinus 
mucosa were sparse as compared with those in the nasal cavity proper. Brunner 
discusses in detail the histology of these glands and then takes up the changes he 
observed as a result of infection and allergy. Atrophy of the glands is a common 
result of hypertrophic inflammation, as well as of purulent disease, although the 
end result is reached by different pathologic processes. In the case of suppuration 
the glands are destroyed by infiltration of lymphocytes and the action of toxins, 
whereas in hyperplastic conditions the result is attained by retention of secretion, 
dilation of the gland and destruction of its fuctioning cells. With regard to the 

1. Novah, G.: Alguns dados sobre a concha ossis sphenoidie e sua sinostose com os 05505 
etmoide e esfenoide, An. Fac. de med. da Univ. de Sao Paulo 15:7, 1939. 

2. Brunner, H.: Nasal Glands, Arch. Otolaryng. 35:183 (Feb.) 1942. 


270 























SALINGER—PARANASAL SINUSES 271 
etiologic factors in hyperplastic inflammation, the author reasons that there is a 
close analogy to allergy because of the similarity to changes seen in the bronchial 
mucosa in cases of bronchial asthma. This article cannot be abstracted in a few 
paragraphs, and the illustrations of histologic sections are illuminating. 

Judd * shows apparatus by which he was able to measure air pressure in the nasal 
cavities and the maxillary sinuses simultaneously. He found “pressure equilibrium 
was maintained between sinus and nasal cavity during all phases of quiet or 
exaggerated expiratory excursions.” Blowing the nose caused increased pressure 
in the sinus. Sniffing caused negative pressure. Swelling which blocked the 
ostiums interferes with maintenance of equilibrium of pressure between the sinus 
and the nasal cavity. 

Measurements show: that mass suction is ineffective in removing secretions from 
the antrum. Nasal irrigations cause positive pressure in the antrum but do not 
help remove its secretions. Suction irrigation is also ineffective, even after the 
mucosa around the ostium is shrunken. 

Jackson * conducted a number of experiments on dogs for the purpose of 
observing the effect on the nasal mucosa of a variety of drugs given intravenously. 
By means of special apparatus it was possible to obtain graphs representing the 
changes in air volume within the nose, the blood pressure and the respiratory rate. 

Epinephrine and nicotine produced vasoconstriction, the former by its action 
on the sympathetic nerves and the latter by its action on the ganglions. The prompt 
response of the vasoconstrictor fibers to epinephrine recalls the result of experi- 
ments by Mudd, Grant and Goldman (cited by the author), in’ which similar effects 
were obtained after chilling of the body surface, a response which Jackson believes 
indicates a rapid discharge from the adrenals. The action of sodium nitrite was 
manifested by vasodilatation, corresponding to the changes in blood pressure. 

Histamine also caused vasodilatation, which the author believes is due not only 
to the general fall in blood pressure but to a specific action on the nasal vessels. 
Jackson cites experiments of other observers in support of his own results to the 
effect that the release of histamine into the blood stream may be connected with 
the production of symptoms of a cold, nasal anaphylaxis, or asthma. In addition 
to observations on the action of the usual vasoconstrictor substances employed 
locally, the author offers an explanation of the so-called sun pain, which is 
characterized by the appearance of frontal headache daily in the morning, increasing 
with the ascent of the sun and declining with its setting. He believes that this 
phenomenon is due not to occlusion of the nasofrontal duct, as is generally accepted, 
but to some “deep-seated systemic” cause, perhaps some action of the sympathetic 
nervous system in which the venous spaces become dilated, resulting in engorge- 
ment and pressure pain. 

Mackenzie ® opened a frontal sinus for a suspected tumor and, before penetrating 
the mucosa, observed that the membrane moved with respiration, protruding on 
expiration and receding on inspiration. This observation seemed to confirm the 
observations of O’Malley on the antrum and indicated to the author that the naso- 
frontal duct was patent. Also, it seemed to explain vacuum headache on the basis 
of impaired ventilation. 


3. Judd, D. K.: Air Pressures in the Nose and Maxillary Sinuses Under Normal Con- 
ditions and in Disease, Ann. Otol., Rhin. & Laryng. 51:689 (Sept.) 1942. 

4. Jackson, D. E.: Experimental and Clinical Observations Regarding the Physiology and 
Pharmacology of the Nose, Ann. Otol., Rhin. & Laryng. 51:973 (Dec.) 1942. 
ee MacKenzie, K. W.: Frontal Sinus Ventilation, J. Laryng. & Otol. 56:391 (Nov.) 
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Seki and Chin * made isoelectric determinations of the py on the nasal mucog 
of 2 fresh cadavers. The tissue was prepared with a dilution of solution ¢j 
formaldehyde U. S. P. according to a procedure they had previously described. They 
show that the values vary according to the location within the nasal chambers, being 
higher in the anterior regions than below the turbinates or within the sinuse; 
because of the greater mechanical irritation to which the anterior cavities ar 
subjected. The readings taken at the anterior end of the inferior turbinate average; 
from 4.7 to 4.8, while those taken for the sinuses averaged from 4.55 to 4.6. 

Galloway ‘ calls attention to the fact that anaerobic streptococci are frequently 
overlooked in cases of infections involving the sinuses, especially those associate; 
with destruction of soft tissue and osteomyelitis. A number of case histories are 
submitted, and four types of involvement are described. The first type is osteo. 
myelitis with secondary spread in the soft tissues, particularly along the fascial 
planes. The second type involves the soft tissues without accompanying destruction 
of bone. The third type develops in compact bone, progresses slowly at first and 
then extends rapidly through the influence of secondary bacterial invaders. [n 
this type the anaerobes are the initial infective agents. The fourth type produces 
the typical spreading osteomyelitis of the frontal bone, spreading through the diploe 
and the bone spaces. The characteristics of anaerobic infection, as noted by 
Galloway, are severe pain, exquisite tenderness, foul secretion and pronounced 
induration when suppuration is absent. The important points to be borne in mind 
in this connection are that chemotherapy is ineffective in combating anaerobic 
infection and that therefore suppurative processes about the face, especially about 
the sinuses, which fail to yield promptly to conventional therapy and tend to spread, 
with involvement of the soft tissues as well as of the bone, should be examined 
carefully for the presence of these anaerobes. The use of zinc peroxide by irrigation 
or by impregnation of the gauze packing for prolonged contact with the infected 
spaces will check the process provided that adequate incisions for drainage are 
made whenever indicated. It is necessary that the medicament be brought into 
intimate contact with all parts of the infected area. 

Montandon * reports a case of a child of 10 years with an encephalocele of the 
base of the frontal lobe which had herniated through the roof of the right ethmoid 
capsule into the anterior ethmoid cells. There had been no symptoms referable to 
the nose, and the condition was discovered at autopsy, death following mastoiditis 
and meningitis. In speculating on the cause, the author expresses the belief that 
the bony dehiscence must have had its inception early in fetal life through a defect 
in the mesenchyme of the cranial capsule, before differentiation of the dural layers. 
As a result there was loss of substance in a localized area affecting the bone an¢ 
dura. In the author’s specimen the dura did not accompany the prolapsed brain 
but ended at the margins of the defect. 

The author claims this type of defect does not come within the classification 
of encephaloceles previously described in the literature under four types, namely: 
(1) interosseous; (2) transcanalicular, i. e., via persistent embryonic passages, 
such as the craniopharyngeal canal; (3) transfontanel, and (4) transosseous, vii 


6. Seki, M., and Chin, K.: Bestimmung des isoelektrischen Punktes der Gewebselementt 
auf farberischem Wege: VII. Epithelien der Nasen- und Nasennebenhdhlen, Ztschr. f. Zell: 
forsch. u. mikr. Anat. (Abt. A) 31:199, 1941. 

7. Galloway, T. C.: Infections with Anaerobic Streptococci, with Special Reference t 
Cranial Osteomyelitis, Arch. Otolaryng. 36:514 (Oct.) 1942. 

8. Montandon, A.: L’encéphalacéle intra-ethmoidale (transfrontane). Variété non décritt 
des encéphalocéles de la face inférieure du cerveau, Pract. oto-rhino-laryng. 4:70, 1942. 
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the cribriform plate. In the author’s case the cribriform plate was not involved ; 
neither was the orbit invaded. The article is illustrated by photographs of the 
specimen and roentgenograms taken with contrast mediums, showng the extent of (oa 

the defect and its relationship. [oe 
Kassay ® states that nasal polypi are not real tumors but hypertrophies of the 
mucosa. Of 179 such growths operated on, 57 originated from the lateral wall of 

the nasal cavity, 9 from the septum, 89 from the ethmoid cells and 24 from the 
maxillary sinus. Because of the discrepancy between the greater frequency of the 
polypi originating in the ethmoid cells than of the polypi arising in the maxil- 
lary sinuses and the relative frequencies of the acute inflammatory processes in 
these sinuses, the author made painstaking examinations in every case of nasal 
polypi. He found that of the 57 patients with polyposis originally diagnosed as 
arising from the lateral wall of the nasal cavity, 39 showed some pathologic 
condition of the maxillary sinuses. Only 12 had pus in the sinuses; in the rest 
the inflammation was of the exudative type. It was found that 63.2 per cent 

of these polypi originated in the maxillary sinuses and 31.5 per cent in the ethmoid 

a cells. Thus it is proved that the relative greater frequency of the polyposis in the 
maxillary sinuses over that found in the ethmoid cells corresponds to the inci- 
dence of acute and chronic inflammations in the same sinuses. 






















DIAGNOSIS 


Grier *° describes the roentgenographic findings in various types of involvement 
of the sinuses and discusses the interpretation of the roentgenograms. He points 
out the importance of one’s recognizing the difference which the presence or absence 
of pus or other fluid within the sinus may make in the shadows seen and states that 
to demonstrate fluid it is necessary not only to take the pictures with the patient in 
the upright position but to see that the central ray is on a level with the fluid. If 
the ray strikes the fluid at an angle, the shadow may be too diffuse to enable one 
to demarcate the upper limit. He also points out that unless the fluid is drained 
from the sinus one may not be able to detect an underlying hyperplasia because of 
the shadow produced by the fluid. A number of roentgenograms accompany the 
article, demonstrating various pathologic states. . 
Moura presents a critical study of the roentgenographic findings in a series 
of 15 cases, all of which presented features of particular interest to the clinician. 
He also shows how the roentgenograms not only contributed to the diagnosis but 
in some instances were of value in a decision as to the form of therapy. He stresses 
the importance of roentgenograms in furnishing information as to the size, extent 
and relationship of the various sinuses and as to their functional capacity and 
degree of involvement by pathologic processes. Naturally, he recommends a proper 
correlation between the roentgenographic evidence and the clinical history. This 
is usually simple in cases.in which the clinical symptoms and signs are classic. 
However, it is in the cases in which this evidence is minimal that proper roent- 
genographic studies are of greatest value, provided the roentgenographic exami- 
nation is adequate and the interpretation is based on a thorough knowledge of the 
medium. 
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Epstein ** found laminagraphy of great assistance in the outlining of tumor; 
involving the sphenoid sinus. Laminagrams bring to light certain changes in the 
bones which could not be made out in the conventional roentgenograms because oj 
the overlying shadows. In a case of sarcoma of the base of the skull involving the 
pituitary, the nasopharynx and neighboring structures, the first indication of a bone. 
destroying tumor was afforded by the laminagram. In a case of meningioma with 
hyperostosis of the sphenoid bone the laminagrams outlined the extent of involve. 
ment of the bone, which made the surgical procedure more feasible. Several other 
cases are cited in the article, in all of which the laminagrams proved superior to 
the conventional roentgenograms. 

Peele and LeJeune ** present some interesting data as a result of a study of 
97 patients into whose sphenoid sinuses various contrast mediums were injected 
and the sinuses then roentgenographed in the Granger, Hirtz, Rhese and lateral 
positions. It is important that the sphenoid sinuses were seldom symmetric and 
varied widely in content and extent. As a rule the intersinal septum deviated in 
the posterior portion, and accessory septums, usually incomplete, were seen in 
35 per cent of the patients, most commonly in the posterior, lateral and 
posterolateral regions. Pneumatization of the greater wings of the sphenoid bone 
was found in 19.5 per cent of the patients and of the basilar portion of the occipital 
bone in 38.1 per cent. The sinus extended into the pterygoid process unilaterally 
in 25.7 per cent and bilaterally in only 3 per cent. Pneumatization in the region 
of the optic canal was seen in 18.4 per cent of the patients but was extensive in 
only 3 patients. The largest sinus held 15 cc. of fluid and the smallest but a few 
drops. The authors found that the Hirtz position gave the most information from 
the surgical point of view and that the Rhese position showed the relation to the 
optic canal to the best advantage. The Granger position was inadequate in 
determining the relative size of the sinuses or their relation to the ethmoid cells 

It is evident from the article, which is illustrated with typical roentgenograms, 
that one may gain valuable information having a direct bearing on therapy, as well 
as diagnosis, by following the authors’ suggestions as to lavage and instillation oi 
contrast mediums with subsequent roentgenographic studies. These procedures 
would be particularly desirable in those cases of headache and neuralgia oj 
indeterminate origih in which the sphenoid sinuses may be the likely focus. 

Kornblum and Kennedy ** made a study of the sphenoid fissure in a series of 
157 anatomic specimens and 494 roentgenographic examinations, as a result oi 
which they classified this aperture into a number of types according to its shape 
and conformation. The percentages run parallel in the two series. The normal 
type was present in about 40 per cent of all cases and is larger at its lower end 
than at its upper end, toward which it tapers gradually. The other types described, 
such as the bulbous, the long narrow, the dumb-bell and the cone-shaped, wert 
present in from 10 to 15 per cent of the cases and are illustrated in typical roent- 
genograms. The authors experimented with a number of projections and found 
the best to be a straight posteroanterior one, with the forehead and the nose touch- 
ing the Potter-Bucky diaphragm, the tube angled at 15 degrees toward the floor and 
the central ray directed toward the external occipital protuberance and emerging 


12. Epstein, B. S.: Laminagraphy of the Sphenoid Bone, Am. J. Roentgenol. 48:625 (Nov.) 
1942, 

13. Peele, J. C., and LeJeune, F. E.: Roentgenography of the Sphenoid Sinus, Laryngo- 
scope §2:522 (July) 1942. 

14. Kornblum, K., and Kennedy, G. R.: The Sphenoidal Fissure: An Anatomical, Roent- 
genological and Clinical Study, Am. J. Roentgenol. 47:845 (June) 1942. 
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hrough the middle of the orbit. Several cases are presented to show changes in 
he fissure due to intracranial, orbital and sinal tumors. The study is of interest 
to rhinologists because of the additional data it may furnish in the diagnosis of 
the extent and location of tumors of the sphenoid sinus or of neoplasms growing 
' cranially from the nasopharynx. 
ith Peele and LeJeune** present in great detail their procedure for probing, 
v HM atheterizing and irrigating the sphenoid sinus. They state that their reliance on 
met Zuckerkandl’s line is safer than “the method of Sieur and Jacob, in which a 
to Eustachian catheter is passed along the undersurface of the cribriform plate to the 
anterior sphenoidal wall.” Also, they prefer to use the columella rather than the 
at anterior nasal spine as a landmark in measuring the distance, which in their 
ed experience averages 9.2 cm. in the male and 8.93 cm. in the female. Catheterization 
. is performed with the patient in the recumbent position (after proper anesthetization 
" and probing), and care is taken not to impinge on the posterior wall of the sinus. 
. The sinus can thus be easily irrigated ; fluid is introduced slowly until it overflows 
( into the nasopharynx. The exact amount instilled is noted as a guide to the require- 
4 ment for the instillation of radiopaque medium, should this be necessary. The 
/ alternate filling of the sinus and aspiration of fluid from it is referred to as “churn- 
; ing” and may be repeated as many as twenty times at a sitting. The authors 
. recommend isotonic solution of sodium chloride U. S. P. with a small amount of 
ephedrine sulfate. The viscosity of the radiopaque medium employed should vary 
with the size and location of the ostium, heavier solutions being used when the 
ostium is large and placed low. Numerous factors tending to complicate the 
procedure and make it difficult are discussed, together with measures designed to 
overcome the difficulty. 

Gruner ** believes it is possible to determine objectively the progress of a sinus 
infection and presents a number of tests which he has employed. These consist 
of determinations of (1) the number of pus cells, (2) the phagocytic activities of 
the leukocytes, (3) the mucous content of the nasal secretions, (4) the degree of 
epithelial desquamation, (5) the number of eosinophils and (6) the bacterial con- 
tent of the secretion. The method of obtaining the secretion, the staining process 
and the examination of the slides are all given in detail. A number of illustrations 
demonstrate the various stages in the development and decrease of leukocytes in 
the presence of infection and add much to the clarity of the presentation. The 
author presents the results of this type of laboratory follow-up examination in a 
typical case of acute infection, and he comments that the method should be of great 
value in assessing the value of a given therapeutic method. 

Burnier *” describes a sinus transilluminator which resembles the Cameron 
light and can be attached to the usual otoscope battery handle. In the treatment 
of acute infections of the sinuses he recommends postural drainage after adequate 
shrinking of the nasal mucosa. The patient is supposed to lie in such a position 
as to place the ostium of the sinus at the lowest point and to maintain the posture 
irom several minutes to a half-hour. 


—_. 


15. Peele, J. C., and LeJeune, F. E.: Practical Aids in the Technique of Catheterizing, 
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SINUSITIS IN CHILDREN 


Shea ** points out the importance of collaboration between the pediatrician ang 
the rhinologist in the care of a child with sinusitis, since the therapy combing 
general hygienic, dietetic and constitutional measures with local therapy. Th 
author favors the Parkinson position for the instillation of a weak solution 
ephedrine in young children, and direct suction or displacement and lavage of the 
sinuses if the secretion is purulent or the patient is suffering from a persistent 
night cough or renal derangement. In cases of stubborn infection in which theg 
measures fail and the economic status prohibits the child’s being taken to a wam 
climate, Shea recommends dilation of the natural ostium with the patient unde 
general anesthesia and draining of the sinus through an artificial window. 

Brown and Wasson *® feel that greater reliance should be placed on clinic 
symptoms in the diagnosis of chronic sinus disease than is generally done. They 
cannot accept the roentgenographic findings as conclusive because frequently 
negative evidence does not exclude sinus disease and positive evidence may be only 
transitory. They present a list of twenty-two symptoms which may be indicative 
of sinus disease. Presumptive signs of the disease are tenderness on palpation or 
percussion, postnasal mucopurulent discharge, sniffing and hacking, shifting nasi 
obstruction and enlarged lymph glands. As probable signs they mention constant 
circles under the eyes, nasal twang, attacks of hoarseness, atrophic pharyngitis 
nose twitching, blinking and nasal discharge of mucus in the absence of a cold. 
They state that a minimum of three symptoms from each group is necessary fora 
presumptive diagnosis of sinusitis. 

In another article, the same authors *° state that in many cases of rheumatic 
fever in children the focus in the sinus is overlooked becavise of insufficient exani- 
nation. They present a series of 100 cases, in all of which they were able to find 
evidence of chronic sinusitis. The principal signs listed and their frequency of 
appearance in that series are as follows: tenderness of the sinus to palpation, 9/ 
per cent ; tenderness of the sinus on percussion, 95 per cent; circles under the eyes, 
91 per cent; constant pharyngeal infection, 90 per cent; cervical adenitis, 88 per 
cent; puffiness beside the nose, 86 per cent; submaxillary adenitis, 84 per cent; 
twitching, 65 per cent ; hacking, 62 per cent; sniffing, 49 per cent; postnasal mucus, 
45 per cent; granular pharynx, 34 per cent, and partial nasal obstruction, 27 per 
cent. The differentiation between signs which they consider presumptive and 
those which they consider probable indications of the disease has already been 
mentioned. To establish a diagnosis they require three presumptive and three 
probable signs on at least 50 per cent of the visits. In other words, the persistence 
of such signs makes the diagnosis all the more conclusive. No data are presented 
as to the efficacy of therapy directed at the sinuses for the relief of the rheumatism. 

Brown *! has observed that in children suffering from sinusitis assumption of 
the recumbent posture over a period tends to aggravate the symptoms and fre- 
quently leads to involvement of the periorbital tissues. He has seen edema of the 
lids, proptosis and circles under the eyes which disappeared when the child was 
placed in the Fowler position during the day and given several pillows to support 


18. Shea, J. J.: Sinusitis in Children, South. M. J. 35:74 (Jan.) 1942. © 
19. Brown, E. E., and Wasson, V. P.: Clinical Diagnosis of Chronic Sinusitis, Arc. 
Pediat. 59:723 (Nov.) 1942. 
20. Brown, E. E., and Wasson, V. P.: Incidence of Chronic Sinusitis in Rheumatic 
Children, Arch. Pediat. 59:735 (Nov.) 1942. 
21. Brown, E. E.: Ill Effects of Prolonged Recumbency in Paranasal Sinusitis, Arc. 
Pediat. 59:546 (Aug.) 1942. 














vines 


n of 
the 
tent 
hese 


der 
ical 


ntly 
my 
tive 
| OF 


‘ant 
tis, 
ald. 
a 





SALINGER—PARANASAL SINUSES 277 


the head during the night. He cites a number of authors who corroborate his 
contention that a prolonged supine position may lead to a variety of symptoms 
complicating the original infection, such as greater restlessness, morning headaches, 
neuralgic pains and cough. Also, the recumbent position, favoring the gravitation 
of secretions toward the pharynx and larynx, has often resulted in greater 
absorption of toxic products, with involvement of the deep cervical glands. 

Shannon,”* following up a previous report on the same subject, records 16 
additional cases of orthostatic albuminuria in children due to sinusitis. A number 
of urinalyses confirmed his contention that albumin appearing only in day 
specimens, with no other evidence of derangement of the kidneys, may in many 
instances be due to chronic sinusitis. The diagnosis of this disease was made on 
the presence of nasal secretion, postnasal discharge, enlargement of the pharyngeal 
lymph nodules, swollen and tender cervical glands and a history of frequent colds, 
sniffles and bronchitis. Of the 16 cases, the sinus infection was cleared up in 9, 
with simultaneous disappearance of the albumin. Recurrence of the symptoms of 
sinus infection was accompanied by reappearance of the albumin in the urine. 

Tougas ** reports a case of a very acute infection of the frontoethmoid sinus 
in a child of 8 years in which a subperiosteal orbital abscess developed within a 
few hours. The interesting feature of the case was a recurrence of the local 
symptoms ten days after the abscess was evacuated. A second operation disclosed 
an unusually large frontal sinus extending up to the hair line and externally to 
the external angle of the orbit. The lining mucosa was polypoid and degenerated, 
and much pus was present. The ethmoid and sphenoid sinuses were also exten- 
sively involved and had to be exenterated. Such an extensive pneumatization 
is unusual in so young a person. 

Crooks 24 recommends the use of sulfanilamide in treatment of acute sinusitis 
in children and the local instillation of a 1 per cent solution of both ephedrine 
hydrochloride and mild protein silver. In cases of chronic sinusitis he advocates 
general hygienic measures and displacement therapy. Lavage by puncture of the 
antrum is carried out when the secretion fails to drain adequately or is purulent. 
He does not favor antrostomy because of the difficulty of maintaining the opening. 

Akai and Takahashi ** present 5 cases of maxillary sinusitis in infants from 
28 days to 5 months of age, all of whom recovered after sequestration and radical 
operations. It is evident that the authors were dealing with a mild form of 
osteomyelitis of the superior maxilla, a disease which, in the experience of other 


® observers, carries a high rate of mortality. 


Morwitz ** finds the chief symptoms of sinus disease in children to be nasal 
obstruction, nasal discharge and a lowered physical state. In addition, he men- 
tions twangy voice, hoarseness, unproductive cough, loss of weight, mental slug- 
gishness and loss of appetite. Such symptoms are particularly significant if the 
child has previously had his tonsils and adenoids removed. The diagnosis of 
sinus infection can be established by careful examination and a study of stereo- 
scopic roentgenograms. 
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Freyre *" reports favorable results in children from the use of a preparatig, 
of vitamin A, alone or in association with vitamin D, instilled into the nose jg 
the relief of frequent colds. Eighteen of 41 children so treated were apparently 
cured, and a number of others had greatly improved. The author excludes fron 
treatment all specific infections, as well as typical allergic conditions. 

Thacker and Gillespie’s ** case is interesting because of the age of the patient 
(6 years). Acute sinusitis involving the antrum, the ethmoid cells and the fronta| 
sinus was treated conservatively at first and then by irrigation and infraction of 
the middle turbinate, with apparent recession of the local symptoms. Roentgeno- 
grams later revealed erosion of the outer table of both frontal bones and local 
evidence of osteomyelitis. The temperature was never elevated more than | 
degree (F.). Operation revealed extensive destruction of the frontal bones, with 
perforation of the posterior plate. No evidence of dural involvement was observed, 
The mucosa of the frontal sinuses was degenerated and polypoid. Despite appar. 
ently adequate surgical therapy, it was necessary to operate later for a recurrence 
at the external angle of the orbit. Recovery was complete, and subsequent roent- 
genograms showed bony regeneration, with the operative defect about one-third 
filled. The authors comment on the slight febrile reaction and the fact that, 
although the staphylococcus was found to be the infective agent early in the 
process, sulfathiazole failed to retard the progress of the infection. 

Vazquez, Insaurralde and Prieto *® describe a case of orbital abscess in a 
child of 11 years following a cold; the abscess was incised and drained. How- 
ever, the swelling over the forehead increased, extending to the parietal area 
A long incision was made through the brow, extending to the exterial angle of 
the orbit, and a large subperiosteal abscess was evacuated. According to the 
authors, this large phlegmon resulted from perforation of the periosteum over 
the rcof of the orbit. 

ORBITO-OCULAR COMPLICATIONS 


Wallner * states that orbital cellulitis is the result of acute sinus disease in 
70 to 80 per cent of cases and that it most frequently comes from the frontal 
sinus in adults and from the ethmoid cells in children. Scarlet fever and swim- 
ming are mentioned as frequent causes. Three types of pathologic conditions 
are named: true cellulitis with phlegmon; subperiosteal abscess, and thrombo- 
phlebitis of the orbital veins. Venous stasis is responsible for’ many of the 
symptoms, and it is frequently difficult to differentiate between true thrombosis 
of the cavernous sinus and deep cellulitis of the orbit. 

Two cases of orbital abscess complicating chronic frontal sinusitis are reported 
by the department of diseases of the ear, nose and throat of Green’s Eye Hos- 
pital,** showing particularly the resistance of the orbital tissues in the presence 
of slow-developing infection and the amount of destruction that may take place 
in such a condition with but minimal symptoms. In 1 case external fistulization 
through the upper lid no doubt had much to do with the paucity of symptoms. 


27. Freyre, A. V.: Corizas crénicas y vitamines, Arch. argent. de pediat. 18:142 (Aug.) 
1942. 
28. Thacker, E. A., and Gillespie, J. B.: Osteomyelitis of the Frontal Bone and Orbital 
Abscess Following Sinusitis: Report of Case with Recovery in a Child Under Six Years 0! 
Age, Arch. Pediat. 59:574 (Sept.) 1942. 
29. Vasquez, G. A.; Insaurralde, C., and Prieto, R.: Flegmon orbitario de origen sinusal, 
An. oftal. y oto-rino-laring. d. Paraguay 3:172 (Aug.) 1941. 
30. Wallner, L. J.: Orbital Cellulitis, Ann. Otol. Rhin. & Laryng. 51:127 (March) 194. 
31. Orbital Complications of Frontal Sinusitis: Two Cases of Orbital Abscess, Bull. Pract. 
Ophth. 12:35 (May) 1942. 
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The operation disclosed extensive destruction of the walls of the sinus and an 
advanced pathologic condition of its lining membrane. 

The case is reported from Green’s Eye Hospital ** of a man of 64 who 
appeared with a fistula of the right upper lid and a history of having had the 
eyeball removed three years previously for a supposedly malignant tumor. No 
record of a pathologic report could ever be found. Operation revealed a chronic 
frontoethmoid infection with erosion of the anterior wall of the frontal sinus and 
the roof of the orbit. No malignant growth was encountered. The case is 
reported to illustrate the difficulty that arises when the previous history of a ‘case 
is lacking. 

Argafiaraz ** states that monosinusitis is rarely the cause of an oculo-orbital 
complication. More frequently several sinuses are involved. The author classi- 
fies the complications as those caused by infection of the anterior group of sinuses, 
namely, the frontoethmoid-maxillary, and those due to the posterior, or spheno- 
ethmoid, group. With the anterior group of sinuses may occur orbital cellulitis, 
with possible extension to the retro-orbital area and the communicating veins, 
iritis and iridocyclitis and oculomotor paralyses. Infection of the posterior group 
is the principal cause of retrobulbar neuritis. The author describes the patho- 
genesis of these various complications, stressing the well known anatomic and 
physiologic relation between the sinuses and the orbital contents. He presents 
a number of typical cases, with the accompanying charts showing the character- 
istic disturbances in the visual fields. Also, he discusses the differential diag- 
nosis in cases of retrobulbar neuritis due to multiple sclerosis, opticochiasmal 
arachnoiditis and alcoholism and nicotine poisoning. The author believes that 
in cases of acute retrobulbar neuritis due to sinus infection early surgical inter- 
vention is imperative and claims to have seen a number of striking results follow 
the sphenoethmoid operation. 

Chase ** reports 6 cases of serious ocular disturbances in which relief was 
obtained through opening the sphenoid sinus. In case 1 there was a choked disk 
of 3 D., with vision 20/200. The sphenoid sinus, when opened, contained no 
pus, but the lining membrane was greatly thickened. Vision returned to 20/40, 
with only mild blurring of the disk, and the visual fields were almost completely 
restored. In case 2 there were failing vision for three years, choked disk, retinal 
hemorrhages and contracted visual fields. Vision improved from 20/200 to 20/30 
after sphenoidectomy. In case 3 the condition was acute and was characterized 
by nasal congestion, impaired vision, dilated pupil, divergent strabismus and a 
blurred fundus. Improvement followed spontaneous discharge of pus from the 
sinus and subsequent irrigations of the sphenoid sinus. In case 4 headache, 
photophobia and blurred vision were present for three months. Neurologic and 
ventriculographic examinations revealed nothing significant. Vision in one eye 
was 20/100, with contracted fields and a choked disk of 2 D.; vision in the other 
eye was 20/200. Both sphenoid sinuses were opened. Vision in one eye improved 
greatly, and that of the other showed little change, because of long-standing chronic 
changes in the nerve head. In case 5 headaches, diplopia, blurred vision and 
nausea were present. Neurologic examination revealed nothing abnormal except 


32. Enucleation of Eye for Supposed Malignant Tumor: Sinusitis Present; Repair of 
Sinus Fistula, Bull. Pract. Ophth. 12:5 (Jan.) 1942. 

33. Argafiaraz, R.: Las neuritis épticas rindgenas y las complicaciones éculo-orbitarias de 
las sinusitis, Arch. de oftal. de Buenos Aires 16:541 (Oct.) 1941. 

34. Chase, J. S.: Choked Discs and Other Brain Tumors: Symptoms Relieved by Sphenoid- 
otomy, M. Bull. Vet. Admin. 19:8 (July) 1942. 











280 ARCHIVES OF OTOLARYNGOLOGY 


for cerebral arteriosclerosis. Resection of the septum and partial turbinectomy 
showed that the ostiums of the sphenoid sinuses were closed by a membrane 
which when perforated permitted aeration of the sinuses, with relief fron 
symptoms. 

Ford ** records an interesting case of retrobulbar neuritis in a woman of 3} 
in which the symptoms came on after an acute infection of the upper respirator 
tract and repeated examinations of the sinuses by roentgenographic and other 
means failed to reveal any evidence of infection. After seven months of fruitles 
search for etiologic factors, exploration of the sphenoid sinuses yielded pus in on 
and thick mucus in the other. Subsequent exenteration of the sphenoid an( 
ethmoid sinuses gave temporary relief. Recurrence of the symptoms led t 
exploration of the antrums, which also yielded pus. Only after the antrums wer 
opened widely and drained did the patient finally recover. The author stresses 
the importance of at least exploring the sinuses in cases of retrobulbar neuritis 
despite the negative roentgenographic and local evidence. 

The same author ** reports a case of iritis and acute rheumatoid arthritis, 
which cleared up promptly after several treatments of the nose with tampons oj 
mild protein silver and glycerin. The sinus infection had been unsuspected. The 
author calls attention to the importance of central scotoma as evidence of earl; 
retrobulbar neuritis of toxic origin and stresses the need for more careful atten. 
tion to the diagnosis of “closed sinusitis.” 

Bedell ** believes that physicians, as well as laymen, are too likely to assume 
that sinusitis is present and accountable for many ophthalmic conditions without 
having had the benefit of a complete ophthalmoscopic examination. One is likely 
to be misled by the presence of pain, headache and nasal discharge and fail to 
recognize a serious ocular process, such as glaucoma, optic neuritis, cerebral 
tumor or drug poisoning. His experience does not corroborate that of some 
enthusiasts, who claim a large percentage of cures of retrobulbar neuritis by 
operations on the sinuses. Despite some striking primary results, he feels that 
one must wait at least a year for the possible development of multiple sclerosis, 
which is nearly always present with this condition. 

Porter,®* in discussing the differential diagnosis, calls attention to two condi- 
tions which may at times present a problem, namely, osteomyelitis and throm- 
bosis of the cavernous sinus. In the former the edema with its extension 
downward to involve the lid may simulate orbital infection, but the characteristic 
pitting with upward extension should clear the picture. However, the author 
points out that osteomyelitis may result from inadequate treatment of orbital 
infection of ethmoid origin. As for thrombosis of the cavernous sinus change: 
in the eyegrounds may be absent, which would throw cne completely off the 
track, although in the late stages ocular paresis is usual. Other conditions which 
might simulate orbital infection are dacryocystitis, insect bite, swelling due to 
infected teeth, malignant tumors and acute hemorrhage from an aneurysm. 
Treatment depends on the stage at which the diagnosis is made. In the early 
stage one should give sulfadiazine in large doses in conjunction with local treat- 
ment. If the condition progresses in twenty-four to forty-eight hours, drainage 
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® should be instituted. The author gives indications for intranasal treatment as 
B opposed to external radical procedures and recommends the latter if exophthal- 


mos, limitation of bulbar motion and chemosis are present. 


_ BRONCHOPULMONARY COMPLICATIONS 


Kornblum ** presents the point of view of the roentgenologist cuncerning the 
relationship of sinus infection to diseases of the chest. He states that with most 
acute infections of the respiratory tract coming under the general term of a 
common cold there is simultaneous inflammation of the nasal mucosa, the sinuses 
and the tracheobronchial mucosa to a greater or less degree. He shows how, 
even in cases of uncomplicated infection, it is often possible to demonstrate hilar 
changes due to involvement of the tracheobronchial tree. It is important to bear 
in mind that when an acute process fails to resolve completely within the usual 
period, one should thoroughly investigate the entire pulmonary area, as well as 
the nasal sinuses, for possible residual foci which would, if untreated, predispose 
to subsequent attacks and possible permanent damage. Therefore the role of 
the roentgenologist in the diagnosis and prophylaxis of such conditions as bron- 
chiectasis, emphysema and asthma should never be overlooked, since his intelligent 
cooperation will often lead to a more accurate appraisal of the existing pathologic 
process. Illustrative roentgenograms from typical cases are presented. 

Kelly *° believes that the connection between sinus infections and diseases of 
the chest is close, although the sequence need not be the one generally accepted. 
In other words, the sinus infection may be superimposed on the condition in the 
chest, as well as the other way around. In any event the connection is close, 
and one should be on guard even in cases of acute infection because of the 
rapidity with which the infection may extend from one location to another. The 
author is opposed to the employment of dry suction or suction and irrigation for 
acute infections of the sinuses because of the resulting engorgement of the mucosa 
associated with the former and the danger of spread of the infection to unin- 
volved sinuses with the latter. Simple means of assisting drainage should be 
employed, and as soon as the acute symptoms subside the antrum should be 
irrigated, epecially if the thoracic symptoms persist. In cases of chronic sinusitis 
associated with acute exacerbations and bronchitis with spasm the author has 
obtained some excellent results from the administration of sulfathiazole. He 
believes that the drug has a wide field of usefulness particularly for children 
with recurring colds and cough. In cases of asthma associated with sinus disease 
the author has obtained good results from surgical treatment of the sinuses. He 
claims that 20 per cent of his patients were cured, 40 per cent were greatly 
improved, 20 per cent were moderately improved and 20 per cent were not helped 
at all. He recommends that all such patients be thoroughly studied by the internist 
and the allergist before they are taken over for surgical treatment of the sinuses. 

Egbert ** believes that the combination of sinus disease and chronic broncho- 
pulmonary infection is extremely prevalent in warm, as well as in cold, climates 
and that it is equally common in damp moist and in hot dry climates. The 
disease varies according to the climate, and the pathologic process differs also. 
He contends that the infection is primary within the sinuses, tracheobronchial 
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tree and pulmonary structures becoming secondarily involved. He feels thy 
the problem is within the realm of the internist rather than that of the rhino. 
ogist, although he recognizes the importance of the relation between the two, 
On the basis of observations in several cases of asthma, Stevens * jis cop. 
vinced that sinus infection is at the bottom of this dire disease and that its cur 
can interrupt the asthmatic cycle. No statistics are furnished, but an outstanding 
case is cited. A man of 60 who had had asthmatic attacks for ten to fifteen year; 
necessitating injections of epinephrine, was found to have chronic maxillary 
sinusitis. Nasal polypi had been removed several times. Relief followed fou 
roentgen treatments. Subsequently, the patient received roentgen treatments 
twice a month for a total of twenty-one treatments. At this time he was entirely 
free from symptoms of asthma, and the local evidence of sinus disease hai § 
disappeared. Just how long this relief lasted is not stated. 


RHEUMATISM 


Rapaport’s ** article is concerned mostly with a review of the anatomic an/ 
pathologic aspects of sinusitis and the literature on the relation between chronic 
sinusitis and rheumatism. The gist of the argument is the stress laid on careful 
history taking and examination for the purpose of uncovering the type of chronic 
sinusitis usually termed occult, in which the local symptoms are minimal. The 
author feels that the diagnosis of chronic sinusitis of this type can be made fron 
the roentgenographic examination and the study of cultures of material taker 
from the suspected sinus. 


INTRACRANIAL COMPLICATIONS 


Kra*.er and Som ** report their results in the treatment of meningitis in cases 
obsexved since the advent of chemotherapy. In all the cases the disease was of 
sinus origin, bacteria were present in the spinal fluid on admission and trea- 
ment was with large doses of sulfonamide compounds. In 13 of the cases the 
original focus was treated surgically. In 6 cases in which combined surgical 
means and chemotherapy were employed the patients recovered, and in 7 in 
which similar treatment was given the patients died. In 6 cases in which tred- 
ment was conservative, with serums, chemotherapy and transfusions, the outcome 
was also fatal. The rhinogenic origin of the meningitis was proved in 13 cases 
at operation or at autopsy and by clinical records in the remaining cases. (f 
17 cases in which cultures of the spinal fluid were positive, the pneumococci 
was present in 11, Streptococcus haemolyticus in 4 and the staphylococcus in 2. 
In the other 2 cases bacteria were found on smear but failed to grow out in culture 
mediums. The authors are convinced that the use of sulfonamide compounds 
has decreased the mortality of this type of infection but advise that use of the 
drug will not be successful unless the focus is thoroughly exenterated. 

In a detailed report of 4 cases in which autopsy was performed, Ohnacker “ 
attempts to prove that intracranial complications following sinus disease fre- 
quently antedate the last illness by a long period, having had their inception a 
some previous time and remaining dormant until reactivated by the recent infec- 
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tion. In all 4 cases he was able to show by histologic study of bone, dura and 
meninges that the complicating lesions were old. For instance, in case 1, in 
which after radical procedures on the sinuses of both side the patient died of 
meningitis, the author observed not only old foci of osteomyelitis but a well 
encapsulated abscess of the frontal lobe, the walls of which were so thick and 
fibrosed as to preclude any possibility of recent origin. In this case the initial 
infection took place over ten years previously; the diagnosis of grip was made, 
and the temporary cerebral symptoms were said to be the result of fatigue and 
toxemia. In another case severe hemorrhage from a vessel in the roof of the 
ethmoid sinus occurring during exenteration was followed by fatal meningitis. 
Autopsy disclosed old thrombotic lesions of the communicating veins from the 
branch of the ethmoid vein supplying the agger nasi to the veins of the tractus 
olfactorius and the brain. In this case no bacteria were recovered from the spinal 
fluid. The author claims to have seen a focus of pachymeningitis haemorrhagica 
which he believes was of long standing and which was reinfected through dis- 
turbance of the infected venous communications at operation. In this case, as 
in the previous one, the scarcity of round cells and leukocytes and the predomi- 
nance of fibrotic infiltrations seemed to point to the chronicity of the lesion. In 
another case of pachymeningitis haemorrhagica interna which was uncovered at 
autopsy he discovered a possible etiologic factor of long standing in ‘a number 
of traumatic incidents affecting the head in previous years. The histologic studies 
of his 4 cases also revealed the leukocytic and round cell infiltration of numerous 
filaments of the olfactory nerve, an observation which has been reported by other 
authors and which tends to confirm the impression that this route of infection to 
the endocranium may play a greater part in the pathogenesis of intracranial infec- 
tions than was hitherto believed. 

The author spends considerable time in discussing the failure of physicians 
to diagnose these preexisting lesions and the possibility of prevention of fatal 
reinfection. In 1 instance he admits that bilateral pansinusectomy was perhaps 
too radical a procedure for one sitting and suggests that successive operations 
within too short a period may be a factor in the transmission of the infection. 
He feels that closer observation of the patient is necessary prior to any major 
procedure on chronically infected sinuses and that a detaiied history together 
with-a thorough neurologic examination and analysis of the spinal fluid should 
be routine. 

Morwitz ** reports 3 cases of severe sinus infection following swimming, in 
only 1 of which recovery occurred. In the other 2 cases fatal meningitis devel- 
oped, in 1 after the release of an abscess of the frontal lobe. In all 3 cases there 
was a history of infection of the upper respiratory tract a short time preceding 
the swimming incident. The author stresses the danger of one’s chilling while 
swimming, as well as the possibility of activation of pathogenic bacteria already 
within the nasal chambers. 

Hartman, Geyerhahn and Solomon ‘*’ report a case of meningitis secondary 
to sphenoiditis, in which the immediate cause of death was hemorrhage from an 
eroded vessel in the sphenoid region, with aspiration of blood into the lungs. 
Autopsy revealed erosion of the posterior wall of the sphenoid sinus, with exten- 
sive basilar meningitis. The patient had been ill for three weeks before admis- 
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sion to the hospital, at which time the examination disclosed conspicuous ocular 
symptoms, such as exophthalmos, chemosis, impaired mobility of the eyebal! and 
neuroretinitis, in addition to the meningeal symptoms. The patient was treated 
with sulfonamide compounds, but died on the sixth day in the hospital. 

Kleinfeld’s *® case was that of a man of 24 who within ten days after the 
onset of acute rhinitis presented symptoms of impending meningitis, complicating 
pansinusitis. Spinal puncture revealed a bloody fluid, containing 200 cells, oj 
which 75 per cent were polymorphonuclears. Culture of the fluid was sterile 
An external operation on the frontal sinus revealed pus and extensive degenera- 
tion of the mucosa. The posterior wall was removed, a procedure which uncov. 
ered an extradural abscess and a fistula leading into a cerebral abscess. With | 
adequate drainage and intensive chemotherapy the patient recovered. Roentgeno- 
graphic examination showed air in the ventricle on the side of the lesion, indi- 
cating communication with the abscess cavity. The author, in commenting on 
the early encapsulation of the abscess, recalls the record at Mount Sinai Hospital 
over a period of ten years, in which 11 patients with abscess of the frontal lobe 
had been operated on, with 5 recoveries. This is a rather large percentage of 
recoveries as compared with the mortality rates in larger series, which are as high 
as 85 per cent. 

A casé is reported in the Bulletin of Practical Ophthalmology* of a man 
aged 41 in whom after extraction of a third molar pansinusitis developed, followed 
by an orbital abscess and an abscess over the frontotemporal suture. At opera- 
tion it was observed that the floor of the frontal sinus was eroded. Despite 
thorough drainage of the frontal sinus, the ethmoid cells and the antrum, the 
patient manifested symptoms of intracranial irritation, and examination of the 
spinal fluid revealed increased pressure, about 22 lymphocytes per cubic milli- 
meter and gram-positive diplococci. It was difficult to evaluate the patient’s 
mental status because of his having taken whisky and sedatives for some time. 
However, subsequent operation revealed an enormous abscess of the frontal lobe, 
which was well encapsulated. Despite adequate drainage and the administra- 
tion of sulfonamide compounds, the patient died. Permission for autopsy was 
denied. The authors believe there must have been an extension of the abscess 
to the temporal lobe, with terminal meningoencephalitis. 

Saltzman *° reports a case of what appeared to be acute frontal sinusitis 
except that the results of probing and irrigation of the maxillary and frontal 
sinuses were negative. Because of the severe frontal headache and the low grade 
fever, which persisted despite intensive sulfathiazole therapy, spinal puncture 
revealed increased pressure, globulin and 18 white cells and 1,070 red cells per 
cubic millimeter. A subsequent spinal tap showed that the white cell count 
was increased to 63 (mostly polymorphonuclears), with the other values as 
before. The therapeutic drug was changed to sulfanilamide, and a search was 
made for a possible cause of intracranial hemorrhage. There was no evidence 
of blood dyscrasia, and roentgenograms were negative for fracture. Examination 
of the fundus, however, revealed angiosclerosis of the retina. Relief was finally 
obtained by the administration of nicotinic acid and thiamine hydrochloride, each 
50 mg., and recovery followed continuation of the therapy. 
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Grahe * reports 2 cases of abscess of the brain and 2 cases of meningitis of 
otitic and rhinogenic origin in which cure was effected by high voltage roentgen 
therapy. In the cases cited there is no mention of a bacterial smear or culture of 
the spinal fluid, although the results of other procedures indicated a suppurative 
process. Also, it is not stated whether or not any of the sulfonamide compounds 
were employed. The author states that roentgen therapy may be useful as a 
prophylactic agent against meningitis in cases in which the dura has been damaged 
by the operative procedure. 

Yaskin, Lewey and Schwartz ** cite a case of acute sinusitis which developed 
after swimming, with an interesting train of symptoms following invasion of the 
endocranium. Within three weeks of the onset severe headache and optic neuritis 
had developed, which prompted a submucous resection and exenteration of the 
contents of the ethmoid and sphenoid sinuses. Accidental injury to the spheno- 
palatine artery necessitated packing. This was followed by a generalized convulsion 
and the appearance of hemiplegia. Meningitis and total bilateral blindness followed, 
and the patient died. Autopsy revealed the pathologic course of the disease. 
Osteitis of the lesser wing of the sphenoid had spread to the sella, involving the 
optic nerves. Subarachnoid hemorrhages developed after the operation, and basilar 
meningitis supervened, with spread to the floor of the third ventricle. The hemi- 
plegia was due to occlusion of the middle cerebral artery, with consequent anemia 
and softening of the cortex. 

Zehnder ** reports a case of fracture of the skull with an associated frontal 
depression ; there were no gross neurologic symptoms except a changing bitemporal 
hemianopia. This clinical picture ended with sudden, fatal meningitis, due to 
rupture of the abscess of the frontal lobe. The author considers that the bitemporal 
hemianopia was due to a primary injury and that the paralysis of the extraocular 
muscles resulted from the developing abscess of the brain. 


OSTEOMYELITIS 


In a series of three articles, all in the same issue, Bayer * attempts to cover 
the entire subject of osteomyelitis, from anatomy to therapy, and has assembled 
a mass of material partly from his own observation at the Charité in Berlin and 
partly from the literature. The chapter on the anatomy brings out clearly the role 
of the diploic bone and the diploic veins in the development and spread of the 
infection and is well illustrated with drawings showing the distribution of these 
vessels. In this connection, his statistics indicate the vast preponderance of cases 
in the early years of life, especially in the first and second decades. 

A great deal of space is devoted to a discussion of the value of roentgenographic 
examination in diagnosis. A number of experiments were conducted on fresh 
cadavers in which the frontal bone was perforated with drills of various calibers 
to determine the minimum defect that could be detected roentgenographically with 
various projections. The author concludes from these studies that more than one 
projection is needed to bring out the defect, the number depending of course on the 
size and location of the lesion. In the main he seems to feel that stereoprojections, 
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both posteroanterior and lateral, and planigraphs will reveal smaller defects thay 
will the other, commonly used projections. However, in a practical evaluation 
of roentgenograms of the living subject, the story is different. In few cases couli 
the disease be diagnosed from the roentgenograms as early as the sixth day, an( 
in many cases dissolution of the bone was not apparent until the second or the 
third week. Particularly in cases of the acute exudative forms of the disease or 
is likely to find the roentgenograms of little value in detection of involvement ¢ 
the bone. 

With regard to the cause and spread, the author is inclined to stress the diploic 
veins as being of greatest importance, although he admits that the periosteal ani 
dural planes may be potent factors in certain types of cases. In his experience, the 
diploic bone in the zygomatic region has been the most frequent starting point oi 
the infection. It is in this region that one finds the most constant diploic vein, 
It is interesting to note that in a total of 48 assembled cases there were 162 compli- 
cations of various sorts, with a mortality rate of 21 cases (over 40 per cent), 

The chapter on therapy is disappointing because Bayer is not specific enough, 
being content to say that surgical treatment must be adequate, and admitting that 
it is often difficult to tell how far the disease has spread and that the incisions 
should be designed to uncover the affected area. It is apparent from his discussion 
and from his photographs that the cosmetic result has not been taken into con- 
sideration. Most of the pictures show deep, depressed scars in the midline and 
in the supraorbital regions, resulting from the T incision with prolonged drainage. 
Objection is made to the coronal incision, on the ground that dependent drainage 
is difficult to attain by this method. The nonsurgical therapy is briefly mentioned, 
and insufficient stress is laid on the methods of administering the sulfonamide 
compounds and specific serums and of making transfusions. 

Zoliner,*> in commenting on Bayer’s articles,** claims that metastatic osteo- 
myelitis of the cranial bones is not as rare as is generally believed. The diagnosis 
is difficult, and all factors must be carefully considered. In 1 case osteomyelitis 
of the nasal bone was uncovered only after roentgenograms were taken with dential 
films placed directly along the side of the nose. In another case of severe, 
unexplained pains in the head a focus was finally found in the vertex independent 
of any connection with the ear or the sinuses. In most of the cases seen by the 
author the condition was subacute. Cases of the acute form are the most difficult 
to diagnose because of possible accompanying infection in the ear or sinuses. 
Swelling or tenderness over the bone appearing within the first twenty-four hours 
may indicate a primary infection within the bone marrow at least simultaneous 
with the changes beginning within the sinus itself, the whole process being 
hematogenous in origin. 

Campbell * recognizes four types of osteomyelitis of the skull: (1) the acute 
fulminating type; (2) the localizing type, with severe symptoms and _ rapidl; 
spreading edema; (3) the localizing type, with less severe symptoms and formation 
of sequestrums, and (4) “a type in which there is a localizing breaking down of 
bone associated with trauma, a general furunculosis, or an old broken-down gumma, 
and not related to infection in the sinuses.”” The author points out the importance 
of pitting edema in the diagnosis but cautions against its being confused with edema 
due to a localized subperiosteal abscess. He also mentions the frequency 0! 
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extradural abscess, which should be looked for at every operation. His treatment 
is chemotherapy combined with a two stage operation, the first stage being merely 
for drainage while the acute symptoms are combated and the second constituting 
radical removal of all diseased bone through an inverted U-shaped coronal incision, 
with the flesh of the forehead turned downward. 

Weinhold ®* states that there are more instances of primary osteomyelitis of 
the frontal and other cranial bones than is generally supposed. He cites 2 cases, 
in contrast to 2 others of proved sinus origin, and shows that it is possible for 
the sinus to be secondarily involved from the original bony focus. In 1 case the 
initial pain and tenderness over the frontal bone followed an attack of grip. After 
three weeks swelling appeared with edema, but the roentgenograms disclosed no 
involvement of the sinus; neither did the nasal examination indicate any sinus 
disease. One week later, as the local symptoms progressed, the roentgenograms 
disclosed the focus in the bone and showed that the sinus was then also involved. 
Operation revealed the expected pathologic changes. [The author’s argument is 
not convincing, since it is known that the infection may involve the veins of the 
sinus mucosa and their communications with the diploic veins for some time before 
clinical signs are manifest: suppuration may be late in appearing. S.S.] Wein- 
hold argues that primary osteomyelitis usually occurs at points more or less removed 
from the vicinity of the sinus and may progress toward it, a process which is 
contrary to that in secondary osteomyelitis, in which the infection spreads from 
the sinus. He also asserts that in cases of primary osteomyelitis involvement 
of the sinus mucosa is minimal. Such cases undoubtedly do exist but, contrary to 
the author’s claim, are not common. 

Markus,®* in discussing the anatomic and pathologic features of osteomyelitis 
in connection with the report of a case, points out one respect in which the marrow 
of cranial bones differs from that of the long bones, a characteristic which has a 
bearing on the development of the process. He states that in the cranial bones 
there is a lack of calcium-forming elements and fiber-building substance, which 
accounts for a minimum of local resistive power. Therefore there is inadequate 
walling-off of the infection, which makes it difficult for one to determine the 
boundaries of the process. In long bones the development of protective barriers 
always exceeds the resorptive process, while the reverse is true in the cranial 
bones. In connection with the diagnosis, he states that roentgenograms frequently 
demonstrate the process early in the disease and cites Schmitz as having made the 
diagnosis from roentgenograms on the fifth day. This, of course, is contrary to 
the experience of many competent observers in America. He deprecates the use 
of conservative therapeutics and advises radical excision, although in the case 
cited several ineffectual operations were performed, with fatal outcome. 

Taylor and Walters * report a case of osteomyelitis in a seaman aged 18, who 
had the onset of the trouble while at sea, at which time a swelling over the left eye 
was incised, with release of pus; a short time later an incision was made in the 
frontal area, which again afforded an exit for pus. Two months later a small 
sequestrum was discharged. On his arriving at port, a discharging fistula was 
observed, as well as bogginess of the frontal area and roentgenographic evidence 
of extensive involvement of bone. Operation disclosed three areas of necrosis and 





57. Weinhold, H.: Beitrag zur Unterscheidung der primaren hamatogenen und sekundaren 
fortgeleiteten Stirnbeinosteomyelitis, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 149:377, 1941. 
58. Markus, H.: Beitrag zur Kenntnis der Schidel-Osteomyelitis infolge Entziindung der 
Nasennebenhéhlen, Miinchen. med. Wchnschr. 88:1105 (Oct. 10) 1941. 
_ 359 Taylor, G. N., and Walters, A. H.: Osteomyelitis of Frontal Bone Treated with 
Sulphathiazol, Lancet 1:619 (May 23) 1942. 
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an extradural abscess. Despite active drainage and administration of sulfapyridin. § 
the condition failed to improve. Since Staphylococcus aureus was found, th 
authors changed the drug employed to sulfathiazole. They gave 18 Gm. of tt 
drug intravenously in 3 liters of fluid during the first twenty-four hours, }y 
the next four days the patient received 18 Gm. of the drug by mouth daily, wi 
fluid up to 8 pints (3.8 liters). The discharge lessened rapidly under this therapy 
and eventually ceased. During this time the red blood cell count dropped fron 
4,750,000 to 3,750,000 and the hemoglobin from 90 to 65 per cent, and the white 
blood cells increased from 8,200 to 15,800, with the polymorphonuclear count rising 
from 69 to 76 per cent. 

Means ®° believes that some cases of osteomyelitis may be prevented by pn. 
vision for adequate drainage from the sinuses in the early stage of acute infectim, 
Contrary to the usually accepted dictum that no intranasal surgical procedure 
should be carried out during the acute stage, he advises amputation of the tip of 
the middle turbinate, with uncapping of the ethmoid cells or submucous resection 
if necessary to free the nasofrontal duct for drainage. The author reports |2 
cases of osteomyelitis of the frontal bone, in 8 of which the disease was acut, 
(1 being of syphilitic origin). Radical exenteration of the diseased tissue with 
removal of a margin of healthy bone was practiced after a considerable “cooling- 
off” period, during which active drainage and treatment with sulfonamide con- 
pounds were observed. 

De Toledo * reports a case of osteomyelitis following an infection of the upper 
respiratory tract. It began with severe pain and local swelling. External incisions 
were made twice, with little relief. Roentgenograms showed involvement of the 
bone, and twenty days after the onset the frontal bone was exposed and observed 
to be the seat of extensive necrosis, removal of which uncovered an area of dura 
measuring about 10 sq.cm. Because of the grave condition of the patient, the ethmoid 
cells were not opened. The patient was given intravenous injections of dextrose 
and a 30 per cent solution of a sulfonamide compound in 100 cc. doses daily. 
Sixteen days later a Caldwell-Luc and an external ethmoid operation were dore, 
with satisfactory results. 

Fred * reviews 50 cases of acute fulminating osteomyelitis of the frontal bone 
treated at the Massachusetts Eye and Ear Infirmary and compares the results 
in the period between 1931 and 1936 with those between 1936 and 1941. The 
mortality rate was 50 per cent in the former and 21.4 per cent in the latter. The 
improved results of the last five year period are attributed to earlier diagnosis, 
more complete primary surgical treatment and the use of sulfonamide compounds. 
Whereas the recent type of operation employed was wide exenteration of the 
entire frontal bone through an inverted T incision, the author states that in the 
future he is inclined to rely on intensive chemotherapy, with preference for 
sulfadiazine, given in doses to maintain a concentration in the blood of as high 
20 mg. per hundred cubic centimeters, and simple drainage through an incision 
into the floor of the sinus or evacuation of a subperiosteal abscess—all this 
provided there are no symptoms of complications. Surgical intervention would 
then be indicated if the process failed to be halted by the procedure or if there 
were symptoms of actual or impending intracranial complications, in which event 


60. Means, R. G.: Rational Approach in Osteomyelitis of the Frontal Bone Caused by 
Sinusitis, Ohio State M. J. 38:1113 (Dec.) 1942. 

61. de Toledo, R.: Osteomielite do frontal; observagfo de um caso, Rev. brasil. de ot0 
rino-laring. 9:288 (July-Aug.) 1941. 

62. Fred, G. B.: Acute Fulminating Osteomyelitis of the Frontal Bone: A Review and 
a Prediction, Ann. Otol., Rhin. & Laryng. 51:638 (Sept.) 1942. 
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he would advise exenteration of the entire frontal bone (since in most cases the 
infection is bilateral) through a coronal incision, the local use of sulfonamide 
compounds, immediate closure, with dependent drainage, and administration of 
sulfadiazine as before. [Early conservative treatment with simple trephine drainage 
through the floor of the sinus combined with intensive chemotherapy seems to 
be coming more and more into vogue, as will be noted in last year’s review of 
the subject. S. S.] . 

The case reported by Coates and Hoffman ‘** was interesting for several 
reasons. A boy aged 11 years had pain over the right eye after swimming in the 
ocean. The pain disappeared, but a few days later he complained of headache 
and tenderness over the brow. At the end of ten days there was conspicuous 
supraorbital edema with fever. Chemotherapy was instituted, and the mass was 
incised and drained. After a month the drainage ceased, and the boy appeared 
to be well. After a symptomless interval of two months, the swelling and pain 
reappeared, and the roentgenograms revealed involvement of the bone. Operation 
revealed a large abscess cavity lying external to the frontal bone, which was 
observed to be softened as far as the internal compact layer. The mucosa was 
thickened, but no pus was present. Drainage tubes were inserted, and the cavity 
was treated with sulfathiazole powder. The wound was closed, and the patient 
made an uneventful recovery. It was evident from the observations at operation 
and the examination of tissue removed that the osteomyelitic process progressed 
through the diploe of the bone outward and was confined within a restricted area 
by sclerosis of the surrounding bone, which was evident in the roentgenograms 
before operation. 

Font * reports 5 cases of the severe fulminating type, in 2 of which the patient 
died. Blood cultures yielded growths in all cases, and the complications present 
included thrombosis of the superior longitudinal sinus and meningitis. The 
author believes that in all cases acceptable for operation both frontal sinuses 
should be opened, since in his experience the process in cases of extensive involve- 
ment is always bilateral. 3 

Dill ** reviews 10 cases of osteomyelitis seen before the era of treatment with 
the sulfonamide compounds. In all cases the disease was localizing and treat- 
ment was conservative until sequestration was demonstrated, when the sequestrums 
were removed surgically. In 2 cases death occurred, in 1 of which the infection 
was actinomycosis, which spread cranially and resulted in an abscess of the brain. 
In the other osteomyelitis followed operations on the frontal and ethmoid sinuses 
and the antrum, and death was due to cerebral abscess and pneumonia. In 6 
cases the posterior plate was eroded, and in 3 of these an abscess of the brain 
developed, with recovery in 2 instances. 

Hanley’s ** case was that of a boy aged 14 years, who had a head cold about 
a month previously and who came to the physician complaining of severe head- 
ache of three days’ duration, fever and occasional diplopia. There were a profuse 
discharge of pus from one side of the nose, traceable to the middle meatus, tender- 
ness over the frontal sinus and slight local swelling and cloudiness of all the 
sinuses on the affected side. He was treated by irrigations of the antrum and 


63. Coates, G. M., and Hoffman, N. F., Jr.: An Interesting Case of Frontal Sinusitis, 
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64. Font, J. H.: Osteomyelitis of the Frontal Bone Following Acute Frontal Sinusitis, 
Bol. Asoc. méd. de Puerto Rico 33:441 (Nov.) 1941, 

65. Dill, J. L.: Osteomyelitis of the Frontal Bone, Laryngoscope 52:267 (April) 1942. 
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shrinkage of the middle turbinate for over a week, when sepsis, high fever anj 
chills appeared. Large amounts of sulfanilamide were given, but within ty, 
days meningeal symptoms appeared, and examination of the spinal fluid reveale; 
gram-negative bacilli and streptococci. A radical frontal operation revealed foy| 
pus in the sinus, necrotic bone and an extradural abscess. The dura was dis. 
colored. About two weeks later there was evidence of extension toward the vertex, 
A wide exposure revealed involvement of bone upward and laterally, all of which 
was removed, with a margin of healthy bone. Later there was some spontaneous 
extrusion of sequestrum, and the patient recovered, after continuous treatment 
with sulfanilamide and transfusions. The wound appeared clean within a fey 
months, and a year later the patient returned to the hospital for a plastic operation 
to close the defect. The author states that the bone had almost completely 
regenerated. 
MALIGNANT TUMORS 

Watson * reviews the results of treatment in a series of 127 cases of cancer 
of the sinuses and presents pertinent points in diagnosis. He finds aspiration 
of tissue for biopsy a valuable diagnostic aid and shows with appropriate diagrams 
the various approaches in this procedure. In the great majority of the cases 
(105) the growth affected the antrum, and squamous cell or epidermoid carcinoma 
predominated (108 cases) ; roentgenograms gave evidence of destruction of bone 
in 83 per cent of the 112 cases studied. Metastases occurred in 29 per cent, and 
the survival rate was 20.5 per cent. Three plans of treatment are outlined, two 
of which combine surgical intervention, cautery excision and irradiation, while 
the third involves only palliative measures. Considering the material presented, 
the article is concise, and its value is greatly enhanced by the excellent drawings 
and tables. 

Di Rienzo and Boher “ mention the difference between malignant tumors 
of the upper portion of the antrum and those of the lower with respect to progress 
and outlook. With the former one is likely to have involvement of the orbit and 
the pterygomaxillary space, whereas with the latter one encounters invasion of 
the oral cavity. In treatment of either, surgical intervention must be radical, 
the cosmetic results being disregarded for the time. If subsequent irradiation 
is employed, it should be preceded by extraction of all teeth. As a rule, the 
total dose given varies from 6,000 to 7,000 r, administered through several fields 
over a period of six to seven weeks. The daily dose is from 200 to 250 r, depending 
on the rapidity of the local reactions. When the growth encroaches on the orbit, 
it is often advisable to remove the eye before irradiation is begun. 

Weinberger ® states that the factors governing therapy of malignant growths 
of the sinuses are the location, the extent of involvement, the grade of malignancy 
and the size and accessibility of the growth and the age and condition of the 
patient. Irradiation with radium and roentgen rays combined with surgical 
treatment is employed in all cases if the lesion is accessible. The author reports 
2 cases, 1 of myxosarcoma involving the antrum, the ethmoid cells and the frontal 
sinus, and the other of round cell sarcoma of the ethmofrontal region. Recession 
and primary cures were obtained in both cases through combined surgical treat- 
ment and irradiation. The first case, however, is too recent for determination 
of the outcome. 


67. Watson, W. L.: Cancer of Paranasal Sinuses, Laryngoscope 52:22 (Jan.) 1942. 
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Valencia and Rosenthal *° report on 4 patients with carcinoma of the antrum 
(1 with plasmocytoma) who were treated by a “concentration method” in which 
large doses of roentgen rays were given daily for nine to twelve days, the total 
dose being from 5,000 to 7,000 r. Three of the 4 patients survived, and the 
authors believe that the newer method of administering the irradiation was 
responsible for the survival of at least 1 patient. In their opinion the method 
is worthy of further trial in all cases of malignant growths about the oral cavities. 


NONMALIGNANT TUMORS 


Priest and Boies" present a detailed review. of the literature on maxillary 
osteoma, with a discussion of the theories of origins. Their main thesis is based 
on the assumption that not all osteomas are surgical problems, and in support of 
their thesis they present the histories of 2 patients treated with radium. The 
growths were of the spongy bone type, as proved by biopsy, and as a result of 
the treatment the tumor growth was arrested for several years. In both patients 
the growth had been present for a long time and had progressed to the point at 
which it was noticeable externally. Also, both patients were young women, and 
1 had a history of previous trauma. The treatment was high voltage roentgen 
therapy ; 1 patient received a 125 per cent erythema skin dose in three treatments 
over six days, with a second course of a 115 per cent erythema skin dose. To the 
second patient 1,900 r was given through the cheek and 2,000 r through a 
lateral field. 

Kuhn ” reports a case of osteoma of the frontal region in a man aged 42 who 
had refused operation before secondary infection took place; this infection involved 
the meninges, resulting fatally. The patient was seen at various times from 1925 
to 1942, during which time the mass increased in size until it caused prominent 
proptosis and invaded the nasal, as well as the intracranial, cavity. Suppuration 
in the ethmoid cells and the frontal sinus necessitated external incision and drain- 
age. Subsequently, meningitis developed, and, despite intensive sulfadiazine 
therapy, the patient died. Autopsy revealed a dense mass measuring 5 by 4 cm. 
and projecting into the cranial vault about 3 cm. The growth pressed on the 
frontal lobe, causing a depression on the inferior aspect. It extended from the 
anterior clinoid process between the optic nerves and was firmly fixed. The mass 
was spongy and contained islands of pus. Pus also was noted in the orbit, the 
ethmoid cells, the frontal lobe and the right ventricle. The cribriform plate 
seemed to form a part of the mass. 

Hamby “ presents a case of osteoma of the frontal sinus which grew upward 
into the cranial cavity and caused an intracranial mucocele, the latter being 
infected at the time of the patient’s admission. He suggests that the sinus mucosa 
was dragged up with the tumor into the cranial cavity, since the histologic report 
revealed that the lining of the abscess cavity was mucous membrane of columnar 
cell type. To effect a cure it was necessary to perform several operations, 
including a final osteoplastic procedure to close the defect caused by the removal 
of an osteoplastic flap at the first operation, in which the abscess was drained. 
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The author believes that the case might have been handled with less trouble jf 
the abscess had simply been drained through a button trephine before craniotomy 
was attempted. Thus, the bone flap might have been saved and deformity avoided, 
The case was an interesting one, as well as a rarity. 

Insaurralde and Llamosas ™* describe a case of mucocele in a woman aged 48 
who gave a history of frequent colds and sinus disease. Examination revealed 
a swelling at the internal angle of the orbit with displacement of the eyeball and 
concurrent pansinusitis. Three operations were performed, resulting in cure: 
These were (1) removal of the head of the turbinal, opening of the ethmoid cells 
and enlarging of the nasofrontal duct; (2) a Caldwell-Luc operation, disciosing 
caseous sinusitis, and (3) an external frontal incision, revealing a large purulent 
cavity. 

In 2 of the 3 cases of tumor reported by Hagaman * the patients were Negro 
boys aged 13 and 18 years. In the first case the tumor was located in the center 
of the frontal area and involved both frontal sinuses. It was removed through 
an inverted T incision. The dura was exposed by the growth, but no infection 
was present and recovery was prompt. In the second case the mass involved 
one frontoethmoid area, causing displacement of the eyeball. The author claims 
that the mass was the size of a baseball and consisted of a dense shell of bone, 
about 10 mm. thick, and a soft center containing some fluid. The mass was 
removed piecemeal and the frontal duct enlarged for drainage. However, later, 
a second operation was necessary because the duct had contracted, with retention 
of fluid. 

Machado * describes 3 cases of osteoma, the growth in 1 case affecting the 
ethmoid cells and in the others the maxillary sinus. The osteoma in the ethmoid 
region was associated with a retrobulbar abscess, causing pronounced proptosis 
and chemosis. One of the osteomas of the maxillary sinus proved to be a solitary 
serous cyst which had undergone calcification and ossification and was located 
on the outer wall of the antrum, just below the roof. The third tumor, which 
had been observed over a period of years, grew slowly and to such a size as finally 
to encroach on the orbit. At operation it was observed to occupy almost the entire 
maxillary sinus. 

Scholtz *? shows the roentgenograms in a case of a large osteoma of the frontal 
sinus in a man aged 57 years who was acromegalic. The author thinks that the 
disturbance in the endocrine system may have had something to do with the 
development of the tumor. The mass caused no symptoms, since the sinus 
itself was greatly enlarged. 

Soper and Galloway ™ discovered on roentgenographic examination a mass 
which filled the sphenoid sinuses, particularly the left, and eroded into the sella, 
replacing it with tumor tissue. The patient, a woman of 76, had had headaches 
for two years, with beginning loss of vision and nasal obstruction. Vision in 
the left eye was restricted to light perception in the temporal half of the field; 
the right eye was only slightly affected. Biopsy revealed a chondroma, which 
was removed through a transseptal approach by means of curets and forceps. 
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The dura over the entire central area was exposed and observed to be intact and 
pulsating. The wound was packed with iodoform gauze, and the patient was 
kept under treatment with sulfanilamide for five days. Recovery was complete. 
The authors comment on the rarity of chondroma of the sinuses and cite a number 
of investigators. The authors call attention to the relative ease of approach to 
tumors of the pituitary by. way of the nasal septum, and they mention the work 
of Hirsch, Kanavel, Cushing and others. 

Kernan’s *® case was that of a young Puerto Rican woman in whom a hard 
swelling developed in the supraorbital region over a period of one year. The 
mass was hard and painful, growing into the orbit and displacing the eyeball. 
Roentgenograms showed that the mass extended beyond the midline and backward 
into the frontal lobe. After one unsuccessful attempt at removal, the mass was 
exenterated at a second operation through a V incision in the forehead. It was 
partly cystic, containing a straw-colored fluid and masses of friable fibrous tissue. 
It occupied the entire space of both frontal sinuses and encroached on the ethmoid 
cells. Excessive hemorrhage and the position of the tumor on the dura made it 
necessary to do the operation in two stages. The differentiation on histopathologic 
grounds of osteoid osteoma, osteofibroma and soft osteoma is discussed in detail, 
and the diagnosis was determined to be osteitis fibrosa. Two excellent photo- 
micrographs show the predominant fibrous character of the growth, with the islands 
of newly formed bone and the areas of absorption, causing typical lacunas. 

Fujita ®*® reports a case of mixed cylindric and squamous cell papilloma 
originating in the ethmoid cells of a man of 60, symptoms having been present 
for two years. The mass filled the entire nasal space on one side and was removed 
by a combined transmaxillary and endonasal operation. 

Lindsay ** presents a study of the nonsecreting cyst which develops within the 
deeper layers of the antral mucosa as a result of previous infection and which 
may be responsible for a definite train of symptoms, both local and constitutional. 
Such a cyst is usually encountered in the floor of the antrum and can be readily 
seen in the usual roentgenographic projections as a smooth, domelike mass pro- 
jecting from below. The usual symptoms are fatigue, dull headache, low grade 
fever, mild vertigo and at times arthritic pains. The author has been able to 
remove most of the cyst wall through the usual intranasal antrostomy opening 
in some cases, although in most instances it is necessary to do a Caldwell-Luc 
operation. In many cases the antral mucosa is not extensively involved except 
in the immediate vicinity of the mass. The contents of the cyst are usually sterile 
and are considered as an exudate. 

Golden’s case ** was that of a man aged 52 who gave a history of removal 
of an upper molar some years before and of a dark discharge from an alveolar 
fistula at the site of the extraction. The antrum was dark on transillumination 
and in roentgenograms. A Caldwell-Luc operation disclosed that the sinus was 
filled with a solid, homogeneous, hard, dark red mass, which was removed piece- 
meal, with good results. Histologic examination revealed a polypoid tumor with 
islands of epithelial cells of varying degrees of density, the outer borders of which 
were similar in structure to the tooth enamel. The author cites Robinson and 
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Thoma on the histology and the nomenclature. The term ameloblastoma is derive; 
from “ameloblast,” or enamel-forming cell, and “oma,” a suffix meaning tumor 
The tumor is evidently derived from the enamel organ or tissue forming it o; 
from displaced epithelium and is stimulated to grow by various types of oral 
irritation. In only a small percentage of cases reported has the process gone 
on to malignant degeneration. 

Bordley and Proctor ** report the case of a 47 year old Negress who had an 
epulis in the region of the left canine fossa. The growth was readily removed, 
Roentgenograms showed cloudiness of the antrum and ethmoid cells and enlarge. 
ment of the middle turbinate. Biopsy of tissue from the latter structure revealed 
only chronic inflammation. Opening of the ethmoid cells revealed pus. Treat- 
ment consisted of potassium iodide, given internally, and insufflations of sulfa- 
thiazole. A few months later reexamination showed a decided loss in white cells 
(2,700) and a negative Wassermann reaction but positive results with precipitin 
and Eagle tests. Exploration of the ethmoid cells again showed pronounced 
sclerosis of the bone and groups of small, hard tubercles, resembling Boeck’s 
sarcoid. Tests for tuberculosis gave negative results. Examination of an axillary 
node revealed hyperplasia of follicles with tubercles, suggesting sarcoid. Two 
years later the patient was found to be free from disease. 


25 East Washington Street. 
(To Be Concluded) 
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A Device For DeTecTING SIMULATED UNILATERAL DeaFNeEss. Louis K. Pitman, J. A. M. A. 
121:752 (March 6) 1943. 


The author discusses simulated unilateral deafness, with a number of preliminary comments 

which are important to every otologist. Draftees are known to malinger unilateral deafness, 

mM for it is often easier to simulate this type of deafness. Bilateral deafness might attract 
attention. Many malingerers have given malingering tests careful study, and with practice 
they have carried out a technic of deception that is shrewd and almost convincing. 

Emphasis is also laid on the accepted fact that the malingerer has practiced methods of 
ignoring sounds, tones and words directed to the ear in which he is simulating deafness, as 
well as of learning to elevate the pitch of the voice during the examination. All methods of 
deception depend on his power of concentration. 

The author reviews the standard tests for the detection of malingering, e. g., (1) the 
stethoscope test, (2) Lombard’s test and (3) the double conversation test. The device used 
by the author makes use of these tests in a new way through interference with the malingerer’s 
power of concentration, so that he is rendered helpless to carry out his purpose. 

An ordinary stethoscope is adjusted to the suspect’s ears with the bell behind his back. ; 
A two in one petcock fitted with two tubes is set in at the fork, the stethoscope bell being : 
fitted at one end of the tube 2nd a Barany noise producer placed in the opening at the other end. 

The handle of the petcock can be turned clockwise and counterclockwise. When it is 
turned clockwise, words spoken in the bell will be conveyed to the suspect’s right ear only, and 
the noise from the Barany apparatus will enter his left ear. Counterclockwise turning of the 
handle will reverse this procedure. 

If, now, the stethoscope test, Lombard’s test and the double conversation test are under- ee 
taken and the handle of the petcock is manipulated skilfully, the malingerer will become con- nad 
fused and will be unable to deceive the otologist, for either his power of concentration will 
become so impaired that his answers will openly prove him false, or the swift change of 
pace caused by the turning of the handle one way or the other will cause the fatigue element 
to enter into the picture, with the result that the malingerer will give the true pattern of his 


hearing efficiency. Gorpon, Philadelphia. 
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PriMARY EPITHELIOMA OF THE Ear. Epuarpo Mora ces, Rev. otorrinolaring. 2:52 (Sept.) 
1942. 


Morales presents a report on a 50 year old patient with a history of chronic suppurative 
otitis media of two years’ duration. Otoscopic examination revealed complete destruction of 
the ear drum and the ossicles. The inner wall of the tympanic cavity was covered with 
granulations. Conservative local treatment was instituted, but shortly thereafter facial 
paralysis developed, with painful swelling of the cervical glands on the involved side. A 
tentative diagnosis of adenocarcinoma was made, and consequently a gland was excised for 
histologic study, the diagnosis being reported as immature epithelioma. Biopsy of granulations 
within the tympanic cavity revealed a medullary epithelioma. The tumor proliferated rapidly, 
with extensive metastases, and the patient died shortly afterward. 

Postmortem examination of the temporal bone failed to reveal any pathologic change. 
However, tumor masses were observed to surround the jugular vein to the bulb, and to lie 
about the lateral sinus. The large vessels of the neck were all involved by similar masses, 
which extended from the base of the skul! to the supraclavicular fossa. The tumor of the ear 
originated on the inner wall of the middle ear and progressed outward toward the canal 
without infiltrating its walls. Morales believes that this tumor was purely a metaplasia of 
soft tissue (mucous membrane), since the mastoid cells were normal and the walls of the 
external auditory canal were not involved. In retrospect, he expresses the belief that a radical 
mastoidectomy would be useless because of the rapid metastasis to the cervical glands. 


Persky, Philadelphia. 

















Acute Dirruse Lapyrintuitis. J. S. Riesco MacCuure, Rev. otorrinolaring. 2:68 (Sept.) 
1942, 


The author discusses labyrinthitis in its various clinical forms and stresses the difficulty 
of differentiation of acute serous and purulent labyrinthitis. If the cochlear and vestibular 
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examinations indicate a dead middle ear, it is safe to assume that the process is a purulent one 
Spinal puncture may be an aid in diagnosis, since in the serous form the fluid may be normal 
while in the purulent form there is leukocytosis, due to mild meningeal irritation. Th, 
author does not beli€@ve that any real danger is attached to this procedure, even though 
purulent labyrinthitis is present. 

As to surgical treatment, the author discusses the opposing views concerning the advisability 
of labyrinthectomy. One school fears to produce a spread of the infection to the meninges 
and so prefers to temporize and employ conservative treatment, while the other school advocates 
early removal of the purulent focus. The author advocates conservative treatment as long as 
there is any residual function in the labyrinth, but as soon as there is complete absence oj 
responses, with associated osteitis, the labyrinth should be exenterated. 

This procedure does not apply to other forms of labyrinthitis, such as the acute circum. 
scribed form with a positive reaction to the fistula test. He warns that during a radical 
mastoidectomy the fistula should not be probed nor should the granulations be disturbed. 

His routine in cases in which the labyrinth is accidentally opened is to leave it alone and 
watch for symptoms. If any occur, and these become alarming, he has time enough to 
perform a more radical operation. 

Finally, the author reports 2 cases, one of serous labyrinthitis, which healed spontaneously, 
and the second of a condition diagnosed as recurrent circumscribed labyrinthitis. During the 
acute stage there were vertigo, loss of equilibrium, nausea and vomiting, occipital headache 
and the usual position of immobility in bed. True meningeal symptoms were absent. How- 
ever, owing to the stenosis of the external auditory canal, both the hearing and the vestibular 
tests were unsatisfactory. The patient stated that when his external auditory canal was 
pressed he became dizzy; this suggested a live labyrinth. One month later a mastoidectomy 
was performed, at which time a large fistula was noted in the horizontal canal, extending 
from the fallopian aqueduct to the oval window. This was not disturbed. The patient made 
an uneventful convalescence and was discharged after one month, with a dry ear. 


Persxy, Philadelphia. 
Larynx , 


BroncHoscopy IN DIAGNOSIS AND TREATMENT OF BRONCHIECTASIS IN CHILDREN. D. E. S. 
WisnHakt, J. A. M. A. 120:1181 (Dec. 12) 1942. 


Wishart outlines in meticulous detail the method of bronchography that he has used in the 
diagnosis and treatment ct bronchiectasis in children. He discusses such subjects as the 
medium used, the type of case, the preparation of the patient, the information obtained, com- 
plications and errors, fallacies and contraindications. 

Each case is a law unto itself, and the therapy will therefore depend on many factors. 
Control of infections in the sinuses is indicated. Drainage of the bronchial tree must be 
maintained until ulceration is healed. 

Bronchoscopy, bronchoscopic suction, injection of iodized oil, with the patient under general 
anesthesia, and bronchography have proved of unquestionable benefit. These preliminary 
studies are important, also, in that they disclose in which cases major surgery is required 
and in which operation should not be done. 

Before any case is passed on for a major surgical procedure, all the lobes of the lungs are 
mapped, not merely the diseased lobe. 

About 15 cc. of iodized oil is used with the average child. Gorvon, Philadelphia. 


AtypicAL LARYNGEAL AND VocaAL CHANGES IN ADOLESCENCE. JAMES SONNETT GREENE, 
J. A. M. A. 120:1193 (Dec. 12) 1942. 


Greene, who has done so much for American laryngology in the various phases of speech 
disorders, reports on some interesting studies on patients in the adjustment states of ado- 
lescence, who may present such disturbances as dysphemia, psychophonasthenia and hysterical 
aphonia. 

The management of the conditions commented on includes the usual eclectic measures, 
such as eukinetics, rhythmics and relaxation therapy, and such psychologic therapy (group or 
individual) as is indicated, in addition to other accepted procedures. 

The author concludes: “The point I should like to emphasize is that the conditions under- 
lying all these vocal and speech disorders do not suddenly develop at adolescence. It is true 
that the stresses and strains of this period may precipitate the acute symptom—the voca! or 
speech disorder—but the condition giving rise to it has been present and has been developing 
long before the adolescence. 
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“The pediatrician with this in mind can often detect these ‘disorders in the making.’ The 
nervous, disorganized child may become the adolescent stutterer. The inhibited, fearful, 
seclusive child may become the psychophonasthenic person of tomorrow. The timid, sensitive 
or effeminate boy may develop into the typical falsetto voice patient. The ‘flighty,’ over- 
emotional child who uses temper tantrums to achieve her objectives or to evade unpleasant 
realities, may, later in life, unconsciously resort to hysterical aphonia to accomplish the same 
end. The physician who sees these children early in life and recognizes their atypical behavior 
problems as indicative of maladjustment can, by judicious guidance, often prevent many acute 
and even disabling conditions from developing later on. 
“Prophylaxis is, after all, the highest function of medicine.” Gorpon, Philadelphia. 










Earty DraGNosis oF LARYNGEAL CANcER. Francisco H. Rivero, Arch. venezol. Soc. de 
oto-rino-laring., oftal., neurol. 3:77, 1942. 


For.a high percentage of cures in cases of cancer of the larynx, early diagnosis is of 
prime importance. The early diagnostic signs vary for both the intrinsic and the extrinsic 
form. In cases of the intrinsic form Rivero lays emphasis on hoarseness or dysphonia. To 
this is added immobility or paresis of one of the cords. This is usually unilateral, in contra- 
distinction to the bilateral paresis often observed with tuberculosis or syphilis. Pain is 
uncommon, and cervical adenopathy, due to metastasis, is invariably a late occurrence. The 
appearance of a small tumor mass, usually irregular and resembling a strawberry, with its 
borders poorly demarcated, situated at the anterior two thirds of the cord, should arouse 
suspicion. Biopsy is indicated, and if the results are negative the patient should be kept 
under observation for many months to determine whether there is a recurrence. 

Extrinsic cancer of the larynx usually presents dysphagia as its first symptom. Most 
4 commonly the tumor may be found on the epiglottis, the arytenoid cartilages or the ven- 
tricular bands. It must be differentiated from syphilis and tuberculosis. A diagnostic point 
is that with early cancer there is no pain; with syphilis pain may be moderate, while with 
tuberculosis the pain is usually severe. Finally, cervical adenopathy is an early occurrence ne 
with extrinsic cancer, which, though it is usually unilateral, may occur bilaterally. This 4 
metastasis may even extend to the viscera relatively early. Persxy, Philadelphia. 





















Nose 


INTRANASAL APPLICATION OF SULFONAMIDE Powper. Lester A. Brown, Ann. Otol., Rhin. & 
Laryng. 51:611 (Sept.) 1942. 


Fi 
Brown advocates application of a sulfonamide compound in powder form directly into the | 
b 






sinus cavities in cases of long-standing purulent pansinusitis, either unilateral or bilateral. 

He advises that the ostiums of the frontal, maxillary and sphenoid sinuses be enlarged and 

as many of the ethmoid cells be opened up as is thought necessary. A submucous resection 

is done if indicated. The anterior part of the middle turbinate is removed. The openings of ; 
the sinuses are enlarged sufficiently to allow ready passage of the irrigating cannula, sufficient i 
room being left about it so as not to block the opening completely. When it is established : 
that the cannula fits loosely enough for a gentle air current to be blown through and there _ 
is no obstruction to the return flow, the powder is blown in. The surgical part of the 
treatment is carried out in the hospital, where the patient stays for three days. Intravenous 
anesthesia has been the author’s choice when a general anesthesia is required. The powder is 
insufflated into the sinuses before the patient’s discharge, and the patient comes to the office 
for treatment twice a week for four to eight weeks. In the office the nose is shrunken and 
anesthetized with a spray of 1 per cent aqueous solution of cocaine hydrochloride, and the 
sinuses are irrigated with a saline solution before the powder is blown in. Sulfanilamide 
powder has worked best, possibly owing to its ease of injection and its greater solubility. 
Sulfathiazole has been used, and also a mixture of the two. The author reports 2 of his cases. 


M. V. Mruter, Philadelphia. 





















Some Causes FoR FartureE In Frontat Sinus Surcery. Rosert Lincotn Goopare, Ann. 
Otol., Rhin. & Laryng. 51:648 (Sept.) 1942. 


The author reviews the cases of frontal sinusitis in which operation was performed in the 
Massachusetts Eye and Ear Infirmary over a period of eight years and reports on 182 of 
them. He calls attention to the high percentage of cases in which a second operation was 
required and expresses the opinion that the causes of failure in the first operations were the 
production of scar tissue, which blocked drainage; incomplete removal of the floor of the 
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sinus, especially toward its outer lateral margin and posteriorly, where it meets the inner 
table, and failure to clean out the ethmoid area. He feels, too, that the sphenoid sinus should 
not be neglected. He emphasizes the postoperative care and feels that this should be pro. 
longed and in the hands of the operating surgeon, rather than of those who do not have first 


hand knowledge of the case. M. V. Miter, Philadelphia, 


THe TREATMENT OF CONGENITAL ATRESIA OF THE CHOANAE. V. H. KazanjIAN, Ann. Otol, 
Rhin. & Laryng. 51:704 (Sept.) 1942. 


Developmentally, the primitive nasal pouch grows back to meet the ectoderm of the oral 
fossa. The membrane ruptures through on the thirty-fifth to the thirty-eighth day of fetal 
life. Lack of rupture is thought to be the cause of the choanal atresia. Bone formation may 
occur in the occluding membrane, but the atresia may remain membranous in whole or in 
part. It may be unilateral or bilateral. In cases in which it is bilateral there is constant 
mouth breathing; the palatal arch is usually high, and there are dental irregularities. Fre- 
quently the nasopharynx shows dry, atrophic mucosa, with absence of adenoid tissue. In the 
cases of unilateral atresia symptoms are less pronounced, and the condition may be overlooked. 
The following points are helpful in making the diagnosis: (1) One or both sides of the nose 
are completely obstructed, with no other clearcut cause, such as septal deflection, foreign body 
or tumor; (2) the floor of the nose is covered with mucoid secretions; (3) a probe cannot 
be passed into the nasopharynx; (4) inspection or palpation of the posterior choanae presents 
a characteristic picture ; (5) roentgenographic study with an opaque oil gives diagnostic evidence. 

The author describes his operation, which consists of an incision made at the base of the 
columella and carried backward along the floor of the nose through the cartilaginous septum 
as far as the perpendicular plate of the ethmoid bone. Here the incision is carried up almost 
vertically to the roof of the nose. The cartilaginous septum can then be held aside while 
the bony septum is removed, together with the attached soft tissues, all the way back to the 
atresia. Usually a chisel is required to pierce the occlusion. A Kerrison forceps is used to 
remove the rest of the obstruction. The columella and the cartilaginous septum are then 
replaced and sutured in place, and the nose is packed with finger cot plugs for twenty-four 
hours. Three cases are reported. M. V. Mriter, Philadelphia. 


A Post-MorTEM TECHNIQUE FOR THE INSPECTION AND REMOVAL OF THE NASAL STRUCTURES. 
Cyrit Joun Porson, J. Laryng. & Otol. 57:416 (Sept.) 1942. 


Avoidance of disfigurement at autopsy is a distinct handicap to the collection of satisfactory 
nasal specimens. A technic is suggested whereby satisfactory inspection and sufficient material 
can be obtained without objectionable mutilation being produced. The scalp is reflected, and 
the calvarium and brain are removed in the usual manner. A hole, only large enough to 
admit a keyhole saw, is then drilled in the floor of the middle fossa, just outside the right 
foramen ovale. In a clockwise manner, the petrous portion of the right temporal bone at 
its midpoint, the basisphenoid and the left temporal bone are divided. The antrum is then 
approximately bisected by continuing the line of division forward and a little outward. When 
the frontal bone is approached, the saw is turned inward to miss the eyeball, and the nasal 
fossa is cut coronally at a point corresponding with the junction of the anterior and the 
middle third of the inferior turbinate bone, and about 1 inch (2.5 cm.) behind the anterior 
naris. The circuit is completed on the right side in a course symmetric with that on the left, 
up to the drill hole. Plates showing the course of the saw cuts from above and below are 
of assistance in the visualization of the procedure. LeJeune anp Bayon, New Orleans. 


Miscellaneous 


THE Oper Worker. A. J. CARLSON, J. A. M. A. 121:806 (March 13) 1943. 


This distinguished physiologist, in a paper read before the Fifth Annual Congress on 
Industrial Health, discusses the efficiency of the older worker. The various regions and 
systems of the body are analyzed, with a view to realizing the value of the older worker in 
the industrial world, all for the purpose of aiding to the uttermost the war effort. 

The special sense of hearing is given due consideration. 

“From the age of about 20 on there is a gradual loss of acuity to all tones, but the loss 
of sensitivity is greater to the high tones. This deterioration of hearing is somewhat greater 
in the male, but the degree of retrogression is not predictable on chronologic age, as some 
people at 80 have no greater auditory impairment than other normal people at 50. This 
impairment of auditory acuity is present even when tested by bone conduction. The cause 
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jor this decline in auditory acuity appears to be gradual but distinct atrophy of the nerve 
cells in the basal coil of the cochlea. But anemia, due to incipient arterial sclerosis, may also 
be a factor, since in experimental anoxia the perception of the high tones goes out first. 

“In the light of all these facts, one would expect that intellectual capacity should decline 
parallel with neuromuscular strength and endurance. According to all existing evidence, this 
is not the case. This exception is probably due to the significant role of experience, especially 
in the case of complex intellectual problems.” Gorpon, Philadelphia. 


ULTRAVIOLET RADIATION IN RepucTION oF Respiratory Cross INFECTIONS. ELIzABETH C. 
Rosertson, M. ExizasetnH Doy te and F. F. Tispaur, J. A. M. A. 121:908 (March 20) 
1943. 

The authors present their final report on a study of cross infections of the respiratory 
tract in which they equipped rooms with ultraviolet lamps and mounted them in posts between 
cubicles. 

The article is detailed, with charts, diagrams and photographs of the arrangements of these 
rooms and cubicles. 

The authors conclude this study as follows: 

1. Infants treated in open six bed rooms or in a room with 8 foot (2.43 meter) partitions 
between the infants had two to three times as many infections of the respiratory tract as 
babies in a room divided into cubicles with partitions running to the ceiling, a curtain of 
ultraviolet radiation across their entrances and an air-changing system. 

2. When the ultraviolet lamps were turned off and the progress of the babies in this room, 
which had complete partitions and an air-changing system, was compared with that of other 
babies in the room with partial partitions, it was found that the babies in the latter room 
had only slightly more infections. 

3. The curtain of ultraviolet radiation between the babies was therefore the major factor 
in the decided reduction of cross infections of the respiratory tract described in conclusion 1. 

4. Two hundred and seventy-six strains of group A hemolytic streptococci and pneumo- 
cocci were recovered from the staff and the babies. In only 18 instances was the transfer 
of these organisms from patient to patient, from staff to patient or vice versa demonstrated. 

5. Infants treated in rooms in which the upper air was irradiated showed approximately 
the same number of infections as babies treated in rooms which were similar but without 
ultraviolet irradiation. The doors and windows in these rooms were frequently left open. 

6. Premature infants treated in the regular premature room had nearly twice as many 
infections of’ the respiratory tract as similar infants in a room in which the upper air was 
irradiated. The doors and windows were kept closed in these rooms. 

7. During the last two and one-half years the progress of 682 babies has been followed. In 
258 infants, or 38 per cent, infections of the respiratory tract developed, many of which were 
~ Gorvon, Philadelphia. 
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Occurrence of Congenital Familial Deaf-Mutism in Six Children. Dr. Carr 1. 
CurisToPH. 


Heredity is a fifty-fifty proposition, in which both parents are responsible for the future 
disposition (anlage) of the child. According to Mendel’s law, if the determining units, or 
genes, are similar, the offspring is a homozygote with respect to the specific character. |{ 
the units for a character differ—for example, if the father is deaf and the mother has norm! 
hearing or vice versa—the child is a heterozygote with respect to that character. If the 
specific quality is distinguishable, or manifest, it is called dominant; if it is latent, or not dis- 
tinguishable, it is called recessive. In the development of sex cells the paired anlage is divided 
(split), and a heterozygote would transmit the healthy factor to one-half his children and the 
abnormal factor to the other half. 

In the family reported on here both parents had normal hearing and were in good health. 
One of them may have been a latent, or recessive, carrier of deafness. A summary of the 
data on the family follows. 


Mr. B, aged 37.—His eyes were brown. He had a history of measles, whooping cough 
and bronchitis and had heart trouble (angina pectoris [?]). The gallbladder was removed in 
July 1942. The serologic reactions were negative. He heard well. The results of voice and 
tuning fork tests and of the vestibular test were normal; the audiogram was normal. 


Mrs. B, aged 34.—Her eyes were blue. She was the mother of 9 children. She had been 
in good health until the birth of the last child, in May 1942, when high blood pressure and 
renal trouble developed. There was no history of any childhood disease. The serologic 
reactions were negative. She heard well. The results of tuning fork and voice tests and of 
the vestibular test were normal; the audiogram was normal. 


Genevieve, aged 15 years—Her eyes were blue. She had scarlet fever at the age of 3 
years, this illness being followed by an operation on the right mastoid. Mumps occurred :t 
the age of 6 and measles at the age of 7 years. She did not speak at all until the age of 
7 years, and at the time of examination spoke only in monosyllables. Only recently had she 
shown any signs of hearing. She enjoyed listening to the radio. The drum membranes were 
retracted and atrophic. In the Weber test sound was lateralized to the right. The Rinne 
test was negative on both sides. The Schwabach test showed diminished bone conduction with 
a loud spoken voice to the ear. 


Geraldine, aged 13 years—Her eyes were blue. She had measles and whooping cough :t 
the age of 4 years. She did not speak until the age of 6 years, but spoke fairly well when 
examined. She had considerable gastric trouble. 

Examination of the right ear showed a pinpoint perforation in the anterior part of the 
drum membrane. The ear was dry. The drum membrane of the left ear was retracted. The 
tonsils were large, and the nasal mucosa was pale. In the Weber test sound was n0t 
lateralized. The Rinne test was positive. Bone conduction was diminished. Hearing for low 
and high tones was greatly reduced. The vestibular test gave normal results. The child 
spoke only in monosyllables. 


Robert, aged 12 years——His eyes were blue. He spoke at the age of 2% years and had 
always been alert and heard well. Whooping cough and measles occurred at the age of 5 
and chickenpox at the age of 8 years. He had had no trouble with the ears. 

Examination showed normal drum membranes. The nose was normal; the tonsils wert 
enlarged. The tuning fork test gave normal results. He heard the whispered voice at 20 fect 
(6 meters) on both sides. The vestibular responses to tuning tests were normal; an audi0- 
gram revealed normal hearing. 

Marie, aged 9 years.—Her eyes were brown. She did not speak until the age of 6 or / 
years. She had had no previous trouble with the ears. Her only illness had been Germa! 
measles. 
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Examination showed retraction of both drum membranes, slight crusting of the nose and 
enlargement of the tonsils. Sound was lateralized in the Weber test; the Rinne test was 
positive, and bone conduction was obtained only with a highly reduced spoken voice at the ear. 
The vestibular reaction to the turning test was normal. The child spoke only ir monosyllables. 

Donald, aged 6 years.—His eyes were brown. He was just starting to speak at the time 
of the study. He had always been in good health. 

Examination revealed retraction of the drum membranes. Bone conduction was obtained 
for spoken voice at the ear. The results of tuning fork tests were difficult to explain. The 
labyrinthine reactions to the turning test were normal. The child spoke in monosyllables. 

Alice, aged 5 years——Her eyes were brown. There was no history of a previous illness. The 
child had poor hearing and did not speak at all. 

Examination showed retracted drum membranes. She tried to talk but produced only 
monosyllables. The results of tuning fork tests were not accurate. After turning tests normal 
nystagmus was elicited; there was no dizziness afterward. 

James, aged 3 years—His eyes were brown. There was no history of illness. He spoke 
at the age of 2 years. 

Examination revealed normal drum membranes. The results of tuning fork tests were 
unsatisfactory. The turning test gave a normal reaction. The audiometric test was unsatis- 
factory because of the child’s inability to cooperate. He spoke fairly well for his age. 

Frank, aged 2 years.——His eyes were brown. He had had no previous illness. Examination 
showed normal drum membranes. He spoke satisfactorily for his age. 

Thomas, aged 9 months.—The mother stated she believed the child heard her. 

In similar cases of deaf-mutism the anatomic configuration of the bony capsule of the 
cochlea has been observed to be normal. The pathologic changes were mainly in the stria 
vascularis, in Corti’s organ and in the ganglion of Scarpa. However, the most important 
changes, according to Quix and Brower, Siebeman and Bing and Nager, were lesions in the 
nuclei of the eighth nerve, involving partly the central pathways. 

The older children in this family were lip readers. They talked with siblings who heard 
well by producing words, often pronouncing them normally. With the younger deafened 
children communication took place by means of pointing and gestures. Their language symbols 
in general were poorly developed. They have recently started to attend a special school for 
the deaf. 

All the children showed a normal vestibular reaction, a fact of interest since the labyrinth 
plays an important part in articulation. I have found that deaf-mutes with a normal-acting 
labyrinth are better fitted to undertake lip reading early and that they learn to talk more 
readily, with fewer errors in articulation. They also acquire a sense of rhythm which results 
in fairly intelligible speech, absence of monotony in verbal expression and even correct 
accentuation. 

DISCUSSION 

Dr. Watter H. Tueosatp: This family history illustrates a type of deafness for which 
there seems to be no explanation, since there is no history of hereditary deafness. Since Dr. 
Christoph has made such an exhaustive study of the family tree, I wonder whether he has any 
theory as to the cause of the deafness. Is the condition nerve deafness or middle ear deafness? 
His discussion of this aspect of the problem is a little vague. 

Dr. E. W. Hacens: Dr. Chritoph’s study of this family brings to mind a study which my 
associates and I made of children in schools for the deaf a few years ago; more than 5,000 such 
children were examined in various parts of the country. In classifying the deafness as congenital 
or acquired, we found about 3,000 children with congenital deafness; of that number, 1,374 gave 

a history of either consanguinity or heredity. We found 6 families in each of which 6 children 
were apparently born deaf. With regard to the parents, 4 per cent of 3,500 children, or 10 per 
cent of the group showing heredity or consanguinity, had parents who were deaf. In many 
instances the children were apparently the only ones in the family who were born deaf. 

So far as I know, no one has ever worked out the reason for: such hereditary deafness. 
Taylor has suggested some possible causes, such as the use of quinine during delivery. The 
pathologic process is difficult to determine. In some cases it is one thing; in some, another. 
Certainly, it is difficult to say whether the deafness is of the inner ear or of the nerve type 
or of both. In our study the outer auditory canal was usually normal. Four fifths of the 
children gave some sort of vestibular response. We used the turning test with all the children 
and the caloric test with a certain number. It is difficult to know the extent of the mal- 
formation. The cochlea may be present without neural connection; the nerve may have dis- 
appeared. The presence of the cochlea does not indicate that it is functioning. The middle 
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as well as the inner, may be malformed. I have never been able to find a rule that fitte 
all cases. The cochlea was originally connected with the brain by the eighth nerve, ,, 
otherwise it would not have developed. Then, at some time during fetal life, the nerve wa; 
destroyed, so that at birth there was a cochlea with no connection with the brain. 


Dr. Hans Brunner: I should like to ask whether the boy with supposedly normal hearing 
has normal speech. Further, I wish to point out that all the deaf children had measles jy 
early childhood. It is possible, therefore, that the deafness in this family is not entirely 
congenital. 

I do not believe the labyrinth has any influence on the development of language, although 
it does act on the tonus of the vocal cords. Nevertheless, I agree that deaf children withoy 
a functioning labyrinth have, as a rule, poorer speech than those with a functioning labyrinth, 
The reason is not that in congenitally deaf children the function of the labyrinth is sayed 
whereas in children with acquired deafness it is lost. Rather, it is that congenital deafness j; 
frequently not complete, as is acquired deafness. 

The cause of congenital deafness is not clear. For many years it was held that incomplet: 
development of the cochlea produced deafness and deaf-mutism. Several years ago I examined 
the temporal bones of a woman of about 60 who had died of erysipelas. Speech had been 
entirely normal and hearing fairly good, as proved by repeated examinations. To my surprise, 
the cochlea presented the type of malformation considered characteristic of deaf-mutism. 

Consanguinity of the parents in itself cannot be regarded as a cause of deafness. In the 
old legends the great heroes frequently came from consanguineous parents. The motif of these 
legends is never entirely contradictory to observations in actual life. As a matter of fact, 
statistics have proved that the children of consanguineous parents are not always deaf if the 
parents are normal. 


Dr. Cart H. Curistorpn: The distribution of deafness in this family does not follow the 
mendelian law, but there must have been an ancestor with dominant deafness who handed 
down the defect, probably on the male side, in spite of the absence of a family history oi 
deafness. I do not know how the location of the lesion can be determined, as hearing for 
both high and iow tones is absent. It may be in the stria vascularis, in the nerve or in the 
pathway to the brain. 

Hughson and his co-workers (Studies on Pupils of the Pennsylvania School for the Deaj, 
Arcu. OtoLtarync. 35:871 [June] 1942) classified the deafness of children in a school for 
the deaf as embryonic and nonembryonic. They designated as embryonic the deafness which 
was not associated with intrauterine injury or injury at birth. If the child appeared to bk 
deaf and had made no attempt to talk in the first few years, he was considered to have 
embryonic deafness even though he had had measles or some other disease in early childhood. 
In Hughson’s report 38 per cent of the children had deafness of embryonic type. I think this 
classification is better than that of congenital and acquired deafness. 


Orbital Cellulitis Complicating Maxillary Sinusitis: Report of a Case. Dr. Enwin 
J. BLonper. 


Orbital cellulitis complicating infection of a sinus is not uncommon, but orbital cellulitis 
following infection of the antrum is relatively infrequent according to a review of the litera- 
ture. The records show that in children orbital involvement results from infection of the 
ethmoid cells more frequently than from that of other sinuses, while in adults, infection of 
the frontal sinus bears the same relation to orbital cellulitis. The mode of extension o/ 
infection from the sinuses is through venous channels or through dehiscence of or necrotic 
changes in the bone of the orbital wall. 


REPORT OF A CASE 


A boy aged 14 years entered my service at the Illinois Eye and Ear Infirmary on Jan. 14 
1943 with proptosis of the right eye and swelling of the periorbital tissues, particularly the 
lower lid. He had had a head cold for about two months and swelling of the right orbit for 
about five days prior to admission. No intranasal treatment had been given. In addition to the 
proptosis, the conjunctiva was edematous and moderately injected. There was no limitation 
of motion of the eyeball. The right naris was filled with thick, yellow pus. The face over 
the antrum appeared full and was tender on palpation. The temperature on entrance to the 
hospital was 100.2 F. The white blood cell count was 23,600, of which 82 per cent wer 
polymorphonuclear leukocytes, 15 per cent lymphocytes and 3 per cent monocytes. The red 
blood cells numbered 3,840,000, with 64 per cent hemoglobin. The Wassermann and Mantoux 
reactions of the blood were negative. An ophthalmologist who was consulted reported that 
there were no intraocular changes. The roentgenologic report follows: “The right antrum 
was definitely clouded, with reactionary osteitis in the floor and the medial wall. The nature 
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of the opacity suggested an inflammatory change, such as thickening of the mucosa and the 
presence of fluid. The right ethmoid was clouded and extended posteriorly and superiorly to 
the orbit.” My diagnosis was orbital cellulitis resulting from a sinus infection. The presence 
of early thrombosis of the cavernous sinus was considered. 

The original management was conservative. The boy was put to bed. Hot applications 
were made to the affected side, and 15 grains (0.975 Gm.) of sulfathiazole was given by 
mouth every four hours. Drops of a 1 per cent solution of ephedrine sulfate were prescribed 
for the nares; cocaine-ephedrine packs were placed in the middle meatus, and suction was 
carried out several times a day. After five days of this conservative management the prop- 
tosis and swelling of the right eye had increased, with limitation of upward movement of the 
eyeball. The white cell count remained high, at 22,200, and the boy appeared increasingly ill. 
It was apparent that more radical measures must be instituted. 

The question of orbital abscess or orbital cellulitis could be answered only at operation. 
Thrombosis of the cavernous sinus seemed less likely because of the absence of intraocular 
signs. The second question concerned the method of procedure, since both the antrum and the 
ethmoid cells were involved. There was practically no swelling or tenderness at the inner 
canthus; the eye was not directed downward or outward, and most of the swelling occurred 
at the lower lid. Considerable tenderness and induration over the antrum were noted. It 
was therefore felt that the right antrum was responsible for the severe orbital complication. 

Five days after admission, with the patient under general anesthesia, a gingivolabial incision 
was made on the right side; the periosteum was elevated, and the anterior wall of the 
antrum was widely removed. The antrum contained about a teaspoonful of fairly thick, yellow 
pus. The mucous membrane throughout was greatly injected and necrotic. There was con- 
siderable angry granulation tissue at the orbital surface of the antrum, but no perforation 
could be probed. The pus, granulations and necrotic tissue were removed. The ethmoid 
cells were exenterated through the antrum to lessen the possibility of infection of the already 
devitalized antrum. No orbital incision was made, and the orbital surface was not removed. 
A window was made in the antrum under the inferior turbinate, and powdered sulfanilamide 
was placed in the sinus; no pack was inserted; the edges of the wound were approximated 
but not sutured. Sections of the anterior wall and mucous membrane were taken, and the 
pus cultured. Direct cultures of the pus yielded nothing diagnostic; subcultures in broth 
showed some short chain streptococci and pneumococci. Because of the absence of organisms 
on direct culture, the possibility of anaerobic infection was considered. Sections of the mucous 
membrane showed it to be necrotic, polypoid and vascular, with cells indicative of chronic 
inflammation. There were some leukocytes, more lymphocytes and plasma cells; some of the 
plasma cells had more than one nucleus. There were no epithelioid or giant cells. Smears 
made for tubercle bacilli were negative. The laboratory diagnosis was chronic sinus infection. 

After operation administration of 15 grains of sulfathiazole was continued every four hours 
for five days. The temperature ranged from 100 to 103 F. The lower lid became swollen 
and appeared about to suppurate. A roentgenogram of the orbital portion of the maxilla 
showed no lesion of the bone. Heat was applied externally. Limitation of motion of the 
eyeball disappeared two days after operation. The proptosis gradually was reduced. Pus in 
the nares disappeared on the first postoperative day and had not returned when the patient 
was examined four days ago. The temperature became normal on the sixth postoperative day, 
and recovery was uneventful. The boy was discharged from the hospital eighteen days after 
operation. 

This case is one of orbital cellulitis secondary to chronic infection of the maxillary sinus in 
a patient with involvement of the ethmoid cells. Pathogenic organisms probably entered the 
orbital cavity through an opening in the orbital surface of the right maxillary sinus; the 
perforation apparently had closed prior to operation, as evidenced by the severe reaction about 
the orbital surface at operation. Conservative management failed, but prompt radical 
measures, in the form of a Caldwell-Luc operation and transantral ethmoidectomy, together 
with local and systemic administration of sulfathiazole, accomplished the favorable result. 


DISCUSSION 


Dr. GEORGE H. Wooprurr, Joliet, Ill.: I did not hear Dr. Blonder say whether or not 
an incision was made into the orbit or whether the operation on the antrum alone sufficed. 
Was there any evidence to show how the maxillary sinusitis produced the orbital cellulitis? 

Dr. Howarp C. BALLENGER, Winnetka, Ill.: Was there any evidence of an osteomyelitic 
Process in the maxilla? I do not recall a case of orbital cellulitis secondary to maxillary 
sinusitis. However, the late Dr. William Mullin expressed -the opinion that infection of 
the maxillary sinus is a frequent cause of orbital cellulitis. I have never been able to agree 
with him in this matter. 
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The only case I recall in which orbital cellulitis may have been due to maxillary sinusitis 
was that of an infant with osteomyelitis of the maxilla and maxillary sinusitis who later ha; 
orbital cellulitis and abscess, with final extension to the cavernous sinus. Autopsy did no 
show the exact sequence of events by which the orbital cavity became involved. 

Dr. M. A. Gratr: In examination of dry specimens of the skull, one notes that the infra. 
orbital nerve traverses a canal at the roof of the maxillary sinus, where the bone is as thiy 
as, or thinner than, the lamina papyracea. In the orbital cavity the canal is incomplete. Thy: 
infection of the mucosa can easily penetrate the globe. I have had experience with such a 
infection in an infant both of whose eyes became involved. The question, then, was whethe; 
there was also thrombosis of the cavernous sinus. There were no signs of the bluish djs. 
coloration of the bulbar conjunctiva seen with involvement of the cavernous sinus. _Incisiop 
had to be made through the lower lids because in infants the antrum is not well developed 
The child recovered rather rapidly after the incisions were made, which proved that such 
infections do not always mean osteomyelitis. In Dr. Blonder’s case I am sure there was no 
contraindication to incision of the lid prior to or at the time of exposure of the antrum. 


Dr. E. J. Bironper: In reply to Dr. Woodruff, my diagnosis was cellulitis of the orbit 
I was unable to demonstrate pus in the orbital wall, although some may have been present 
for I did not open the orbit externally, through the antrum or through the ethmoid cell. At 
that time I thought I might have to do a later operation, but I made an effort to elimi. 
nate the infection as far as possible and felt that the Caldwell-Luc and the transantra 
ethmoidectomy were sufficient. The patient recovered without further operation, and I a 
not know whether or not a small amount of pus was present in the orbit. In my opinion, 
extension of the infection occurred through the orbital wall of the antrum, in view of the 
severe reaction of that area noted at operation. A fine, flexible probe passed into the are 
of the granulations did not penetrate the orbital wall. If the orbital cellulitis had not receded 
I probably should subsequently have perforated this area in the search for pus. 

In reply to Dr. Ballenger, I encountered no osteomyelitis at the time of operation. The 
bone of the anterior wall of the antrum in a child of 14 is rather soft. The laboratory report was 
unsatisfactory. One of the children reported on by Dr. Ballenger in his series from Children’s 
Memorial Hospital had a window made in the antrum and osteomyelitis developed in the roo 
of the mouth. His case somewhat resembles mine. 

The limitation of upward motion of the eyeball was an interesting phenomenon. I was not 
sure at first whether thrombosis of the cavernous sinus was complicating the picture. How- 
ever, I feel now that this limitation was due to inflammation of the inferior oblique muscle, 
in the region of the lower lid, which interfered with its synergistic action with the superior 
rectus muscle in rotating the eyeball upward. 

Dr. Glatt asked why the lid was not incised. With the great amount of infection present 
in the antrum and the associated ethmoid cells, I did not feel that this procedure would clear 
the periorbital cellulitis or the infection of the sinus. If it had been necessary to incise the 
lid during operation, I should not have hesitated to do so. 


Malignant Growth Mistaken for Nasal Polyp. Dr. Atrrep Lewy. 


A man of middle age presented himself for relief of nasal obstruction. I saw what appeared 
to be an ordinary solitary nasal polyp, which was freely movable. The growth was removed 
without any difficulty or excessive bleeding. When the laboratory report of villous car- 
cinoma was received, the patient was referred to the tumor clinic for treatment. Two or three 
weeks later he entered the Cook County Hospital, where he died of an intracranial com- 
plication, presumably extension of the tumor to the brain. Permission for autopsy was not 
obtained. 

The roentgenographic signs were those of ordinary ethmoiditis, and I felt the polyp should 
be removed before treatment of the ethmoiditis was instituted. There was nothing about the 
polyp to attract attention clinically. It apparently came from some place in the roof of the 
nose; the exact attachment I could not determine. 

One is in the habit of regarding polyps rather lightly, and perhaps I was not as careful as 
I should have been. Of course, a polyp may be a manifestation of a malignant process, and 
one should also consider meningioma. 

DISCUSSION 


Dr. SAMUEL SALINGER: Did the roentgenogram show any involvement of the sinuses, oF 
was there anything peculiar about the vascularity of the tumor? 

Dr. Atrrep Lewy: There was nothing to make one suspect anything but ethmoiditis 
and an ordinary polyp. 
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Twitching of Facial Muscles Following Radical Operation on the Mastoid: Report 
of a Case. Dr. M. TAmarr. 


Involuntary twitching of facial muscles has rarely been observed in cases of otogenic 
complications. Occasionally, spasms have been seen in the early stage of recovery from 
Bell’s palsy, and facial twitching in animals has been studied after the facial nerve was cut 
and subsequently repaired. 

REPORT OF A CASE 

In this case spasm of the facial muscles was observed after the air pressure had been 
increased in a radical mastoidectomy cavity. The patient had a history of neglected bilateral 
chronic otitis media. There was evidence of cholesteatoma in the left mastoid. A radical 
mastoidectomy was performed on the left side, and a large cholesteatoma was removed from 
the attic and the mastoid. The patient made an uneventful recovery in the hospital and was 
discharged for ambulatory care. 

About two months later he was readmitted to the infirmary with an acute exacerbation of 
the process in both ears. Acute serous labyrinthitis developed, with vertigo and nystagmus 
referable to the right labyrinth. The left mastoid cavity showed some granulations at the 
facial ridge. 

A fistula test, with pressure on the left tragus or compression of air in the left external 
anal, resulted in twitching of the facial muscles on the left side. The spasm started with 
fbrillary twitching around the left eye and proceeded to involve the nasal and labial muscles. 
When the pressure was released, twitching subsided. T witching could also be produced by 

| light pressure on the granulations located at the facial ridge. It was demonstrated in variable 
strength for eleven days. 

(A short film illustrating this case is shown.) 


DISCUSSION 


Dr. M. A. Gratr: In this case a radical mastoidectomy was performed on the left side 
for cholesteatoma. Two months later, after symptoms of labyrinthitis had appeared and 
suppuration had recurred in the ear on which operation had been performed, twitching of 
the facial muscles was noted. This was undoubtedly due to exposure of the facial nerve after 
operation as a result of continuation of the pathologic process in the middle ear. A patient 
with a similar condition is now under observation in my service at the infirmary, with signs 
of the presence of a labyrinthine fistula and with fine twitching of some of the facial muscles 
on application of pressure over the tragus and the use of compressed air in the external canal. 
A simple mastoid operation was performed two years before, and there has since been 
recurrence of the discharge. 

These cases raise the question of the effect on the nerve when the canal is uncovered. It 
appears that during a long-standing suppurative process the nerve sheath acquires a protective 
mechanism. If the nerve is accidentally exposed, however, it is likely to be injured. I have 
seen 2 cases in which 1 cm. of the descending portion of the facial nerve was observed to be 
bare and embedded in the cholesteatoma. In each case there were fistula of the external 
semicircular canal and loss of the sinus and dural plates. In neither case was there a history 
of preoperative or postoperative paralysis. In 1 of these cases I was able to demonstrate 
twitching of the face by exertion of mild pressure on the nerve with a probe passed through 
the auditory canal. 

Exposure of the nerve because of its anomalous position is rare in the normally developed 
organ. It should be remembered that a radical mastoidectomy is essentially an atticoantrotomy 
and that it is not necessary to proceed at first with the simple mastoid technic. Exposure of 
the attic will invariably lead to the antrum, even in difficult cases. One should guard against 
too low an excavation under the external bony canal in a search for the mastoid antrum, the 
mistaking of an eroded semicircular canal for the mastoid cortex and sharp curettage of the 
tympanic cavity, especially along the posterior portion of the annulus. Caution should also 
be observed in the use of caustics or punch forceps on granulation tissue along the area of 
the facial nerve without a labyrinthine fistula or an exposed nerve being first tested for. 


a as Atresia of the External Auditory Meatus. Dr. Grorce H. Wooprurr, 
oliet, Ill. 

A man aged 22 was first seen on June 29, 1942. He had been refused for military service 
because of a congenital deformity of the right ear, consisting of a microtic, deformed pinna, 
with absence of the external auditory meatus. No bony canal could be palpated. There was 
noticeable facial asymmetry, part of which was due to partial paralysis of the right facial 
nerve. The patient said this asymmetry had been present as long as he could remember. It 
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was probably due also in part to absence of the bony canal wall, the condyle of the mandit, 
on this side resting against the anterior wall of the mastoid process. The induction board anj 
the infirmary reported hearing for the spoken voice at 6 feet (1.8 meters). The left ear wa 
normal. 

The roentgenographic report was as follows: “Examination of the mastoid and the extern 
auditory canal showed an undeveloped mastoid triangle, with increase in density about t 
external auditory meatus, extending over the region of the canal. The changes in the mastoii 
suggested a chronic postinflammatory process; this impression was not definite, since the pars 
were poorly developed. That there was no opening in the external ems canal points t 
further lack of development and suggests congenital atresia.” 

Although it was doubtful whether the hearing could be improved, it was decided to tr 
surgical treatment. A curved incision was made along the superior and posterior attachment 
of the flabby, irregular fold of soft tissue which served as a rudimentary pinna. The per- 
osteum was elevated forward to the glenoid fossa, but no trace of a bony meatus wis 
encountered. The solid bone behind the fossa was removed until the antrum was opened, a 
procedure revealing the mastoid cells, some of which were opened. The horizontal semicircular 
canal was exposed, but no trace of a tympanic membrane was seen, nor were any ossicles 
exposed. The newly created bony canal was smoothed off with a burr. An opening was mae 
in the soft tissue space between the rudimentary tragus and the rest of the malformed pinn 
A large Thiersch graft was cut from the upper part of the arm, wrapped around a split 
rubber tube and introduced into the newly created canal, and the posterior incision was tightly 
closed. 

On the ninth day, when the tube was removed, the graft was noted to have taken wel 
everywhere except at the external opening, where a portion of it was loose. The important 
part of the after-care was the keeping of the external opening dilated; this was accomplished 
by insertion of sterile cotton tampons, which were changed daily. The patient was discharge 
eighteen days after operation. 

At present the auditory meatus appears to be adequate in size, and the cavity is lined with 
epithelium. Some exfoliated material gathers in the depth of the wound, as in all radical 
cavities, but it has not been particularly troublesome. The patient's hearing has definitely 
improved. It is now 10 feet (3 meters) for the spoken voice and from 6 inches to 1 fovt 
(15 to 30.5 cm.) for the whispered voice. He is not able to qualify for military service but is 
contentedly employed in a defense manufacturing plant. 

The patient consulted a plastic surgeon about reconstruction of the auricle but was advised 
that a better cosmetic result could be obtained with a prosthesis; so far, he has been contented 
with things as they are. 

DISCUSSION 


Dr. E. J. Bonner: I should like to ask Ir. Salinger whether the wearing of a prosthesis 
or plastic repair would be more satisfactory in this case. 

Dr. SAMUEL SALINGER: I think this patient has enough tissue to warrant plastic recor- 
struction rather than the use of a prosthesis. I do not usually advise the wearing of a 
prosthesis unless the auricle is at least three-fourths destroyed. Here, there seems to be a 
considerable amount of skin and cartilage which could, without doubt, be expanded. I have 
seen 8 or 10 cases similar to this one, and the patient always asks whether construction of an 
auditory canal will improve the hearing. Invariably my reply is in the negative; I do not 
see how hearing can be improved unless the canal can be made to extend into the tympano- 
mastoid air spaces. Usually the only reason for operation is a cosmetic one. I should like to 
ask Dr. Woodruff whether the canal he constructed leads into the excavated mastoid cavity. 


Dr. GLENN GREENWOOD: What was the audiometric curve in this case? 
Dr. Atrrep Lewy: Was the good ear masked when the hearing tests were made? 


Dr. Georce Wooprurr: An audiogram was made a few days ago. Unfortunately, none 
was obtained prior to operation, although audiograms are usually made routinely. I did not 
discover this omission until several weeks later. 

In answer to Dr. Salinger, the artificially made canal extends directly to the mastoid 
antrum. The horizontal semicircular canal was widely visualized, and the antrum was 
thoroughly exposed. Dr. William Busby, one of the residents, made the interesting discovery 
that during inflation of the eustachian tube the anterior canal wall bulged backward into the 
lumen. 

The good ear was masked when the whispered voice test was made. 





Book Reviews 


Rehabilitation of the War Injured; A Symposium. Edited by William Brown Doherty, 
M.D., and Dagobert D. Runes, Ph.D. Price $10. Pp. 684. New York: Philosophical 
Library, Inc., 1943. 

In this textbook the various war injuries are considered under the headings of neurology 
and psychiatry, reconstructive and plastic surgery, orthopedics, physical therapy, occupational 
therapy and vocational guidance, legal aspects of rehabilitation and miscellaneous aspects, the 
last stressing vascular and neurologic lesions in survivors of shipwreck. 

All the contributors are men of high standing in their respective fields, and the text fullv 
covers the latest experience of our British colleagues. 

The format and arrangement of the material are first class; much is compressed in the 
684 pages, and the wealth of otolaryngologic data presented by several outstanding rhinoplastic 
surgeons presupposes on the part of the reader a preliminary knowledge of and experience in 
the various phases of reconstructive surgery of the nose, jaw and face. 





News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 


The next examination of the American Board of Otolaryngology will be held in Chicago, 
at the Palmer House and the Illinois Research Hospital, on Oct. 6, 7, 8 and 9, 1943. 
Candidates should apply at once to Dr. Dean M. Lierle, secretary of the board, University 
Hospital, lowa City. 





Directory of Otolaryngologic Societies * 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LaryNGoLocy, OToLocy AND RHINOLOGY 


Chairman: Dr. Claude C. Cody, 1304 Walker Ave., Houston, Texas. 
Secretary: Dr. Louis H. Clerf, 1530 Locust St., Philadelphia. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 
President-Elect: Dr. Lawrence T. Post, 508 N. Grand Blvd., St. Louis, Mo. 
Executive Secretary: Dr. William L. Benedict, Mayo Clinic, Rochester, Minn. 
Place: Chicago. Time: Oct. 10-13, 1943. 


AMERICAN BrONCHO-ESOPHAGOLOGICAL ASSOCIATION 


President: Dr. Robert L. Moorhead, 125 Ramsen St., Brooklyn. 
Secretary: Dr. Paul Holinger, 700 N. Michigan Ave., Chicago. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


President: Dr. Charles J. Imperatori, 108 E. 38th St., New York. 
Secretary: Dr. Arthur W. Proetz, Beaumont Bldg., St. Louis. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OroLocicaL Soctety, INc. 


President: Dr. H. Marshall Taylor, 111 W. Adams St., Jacksonville, Fla. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester, N. Y. 


SECTIONS: 
Eastern.—Vice President: Dr. Westley M. Hunt, 907-5th Ave., New York 21. 
Southern.—Vice President: Dr. William C. Warren Jr., 478 Peachtree St. N. E., Atlanta, Ga. 
Middle—Vice President: Dr. Fred W. Dixon, 2060 E. 9th St., Cleveland. 
Western.—Vice President: Dr. Simon Jesberg, 500 S. Lucas Ave., Los Angeles. 


AMERICAN OTOLOGICAL SocIETy 


President: Dr. Wesley C. Bowers, 17 E. 61st St., New York. 
Secretary: Dr. Isidore Friesner, 101 E. 73d St., New York. 


* Secretaries of societies are requested to furnish the information necessary to keep this 
list up to date. 





